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BACkgROunD
The Western population ages as a result of fewer births and an increase in life expec-
tancy. Therefore, many Western countries have developed policies to increase labor 
force participation such as raising the statutory retirement age. In the Netherlands, the 
age at which people may retire will gradually increase from 65 years of age in 2012 to 
67 in 2023. As a consequence, the workforce will become relatively older which brings 
about a higher prevalence of health problems such as chronic diseases and functional 
limitations (e.g. musculoskeletal, sight).1 Of persons aged 55 to 65 in the Netherlands, 
64% suffers from at least one chronic disease and 17% has at least one limitation. Having 
a poor health (i.e. self-perceived, chronic diseases, functional limitations) decreases ones 
work productivity and increases the risk on leaving the workforce prematurely, which 
leads to high costs for organizations.2-5 Important risk factors for chronic diseases are 
smoking and an unhealthy weight status, caused by an imbalance between physical 
activity and nutrition.6 In the Netherlands, the percentage of persons with overweight 
or obesity has increased by 14% to 41% during the last 20 years.1 Furthermore, only 58% 
is currently sufficiently physical active, less than 10% of the adults eat the daily-recom-
mended amount of 200 grams of fruits and 200 grams of vegetables7, and 23% smokes.1 
An unhealthy behavior is an even greater concern among the lower educated.8, 9
Determinants of sustainable employability
Sustainable employability is defined as employees having the opportunities, capabili-
ties and conditions to work productively with maintenance of their health throughout 
their working life.10 There is no single measure for sustainable employability, therefore 
numerous proxies are used in research such as work ability – persons’ balance between 
resources and work demands11 – productivity at work, (lack of ) sickness absence, and 
labor force participation.
Sustainable employability is a broad concept, influenced by many factors at the 
individual level such as demographics (e.g. educational attainment), health, health 
behavior, work-related characteristics, and work engagement (i.e. “a positive, fulfilling 
work-related state of mind characterized by vigor, dedication, and absorption”12). Lower 
educated employees have a greater risk of productivity loss and premature displacement 
from the labor force.13-16 In addition, poor health, overweight and obesity, and unhealthy 
behaviors (e.g. lack of physical activity, smoking) negatively influence employees’ sus-
tainable employability.17-22 Furthermore, psychosocial work-related characteristics such 
as high work demands, lack of job control, lack of support, an imbalance between efforts 
and rewards, as well as strenuous physical work conditions have a negative effect on 
employees’ ability to remain working productively in good health.20,  22-27 Sustainable 
employability is better among employees with a higher work engagement.28, 29
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Besides the independent influence of these factors on sustainable employability, they 
are also interrelated. Lower educated employees more often have a poorer health sta-
tus, unhealthy behaviors, and unfavorable work-related characteristics.14,  30 Improving 
these factors may counterbalance the negative effect of low educational attainment on 
sustainable employability.31 Furthermore, productivity loss is greater among employees 
with a poor health status, high work stress, and low work ability who also have a low 
job control.32-34 Moreover, employees with a high work engagement more often have 
favorable work-related characteristics.35-37 However, there is discussion as to how work 
engagement fits in the causal pathway between work-related characteristics and sus-
tainable employability.29, 38
Workplace health promotion
Workplaces are a promising setting for improving employees’ health because people 
spent a great amount of time at work and intervention implementers have the opportu-
nity to reach a large population at once.39 Furthermore, employees predominantly have 
a positive attitude towards health promotion at work; 87% thinks it is a good idea that 
the employer tries to improve employee health.40 Ample workplace health promotion 
programs have been developed to improve employees’ health behavior. Systematic re-
views concluded that these programs might lead to positive changes regarding physical 
activity, healthy eating, and weight status.41-46 Moreover, health promotion programs at 
the workplace can be a profitable investment for organizations. Implementing workplace 
health promotion programs may lead to positive changes with regard to work ability, 
productivity at work, and sickness absence.47-51 Moreover, a meta-analysis reported that 
by every dollar spent on health promotion programs at the workplace, medical costs 
can be reduced by 3.72 dollars and absenteeism costs by 2.73 dollars.52 However, there 
is great heterogeneity in the effectiveness of workplace health promotion programs. 
These variations may be explained by the differences between workplace health promo-
tion programs in type of program (e.g. counselling or educational), how the program is 
delivered (e.g. individual or group), the duration, and target population (e.g. gender, 
age).53 So, insight into the influence of differences in study, population, and intervention 
characteristics on workplace health promotion program effectiveness may broaden our 
view on what contributes to effective workplace health promotion programs. Further-
more, this information is important for making assumptions about the generalizability 
of the workplace health promotion programs.
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Participation in health promotion programs among employees
Research on how well interventions are implemented is growing, but still less often 
conducted than effectiveness studies.54-56 Of all the published effectiveness studies of 
workplace health promotion programs, only 7% has also published a process evalu-
ation.56 These types of studies provide valuable additional information on the imple-
mentation, for example regarding program participation and their determinants. This 
insight is important since participation in workplace health promotion is usually below 
50% which jeopardizes the effectiveness, lowers the cost-effectiveness, and questions 
the generalizability of the results.57, 58 Workplace health promotion program participa-
tion has been found to vary by demographics and type of program; female employees 
are more inclined to participate in workplace health promotion programs and higher 
participation is more likely when it concerns a multicomponent program and is offered 
during paid time.57-59 However, there is inconclusive evidence whether employees who 
could benefit most from these programs (i.e. those with unhealthy behaviors or poor 
health) are also those who participate more often.58,  60-66 A limitation of these studies 
is that they evaluate participation with regard to a specific program within a specific 
predetermined group. When others (e.g. organizations, health professionals) implement 
these programs they might implement them differently than during the effectiveness 
study and the population may differ in composition. It is therefore of great importance 
to study what influences participation among employees in companies that already 
provide a range of health promotion programs.
Multiple factors that influence participation in workplace health promotion programs 
have been mentioned. Lack of motivation or time, already feeling healthy, low expecta-
tions of the personal benefits of the program, or factors related to the work situation are 
often reported by employees to impede participation.60, 61, 63, 67, 68 Willingness to change 
ones’ behavior, attractiveness of the program, a program at a convenient time and place, 
and a fun atmosphere are mentioned to facilitate participation.69, 70 Furthermore, among 
patients, treatment adherence is better among those who believe to be in control over 
their own health (i.e. internal health locus of control71).72 However, the degree to which 
these factors actually influence participation in health promotion programs among 
employees is seldom studied.57 A disagreement between what the employees need 
and prefer with regard to health promotion programs and what is provided to them 
by their employer might also withhold employees from participating. Previous studies 
observed that employees are interested in a variety of programs: fitness center, yoga 
classes, stretching programs at the desk, nutrition seminars, and personalized dietary 
recipes.70, 73, 74 Unfortunately, these studies do not provide sufficient information whether 
these programs will increase participation.
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OBjECtivES Of tHiS tHESiS
The aim is to gain insight in how sustainable employability can be promoted by investi-
gating the determinants of sustainable employability, the effects of interventions, and 
the factors that influence participation in health promotion programs among employees.
The primary objectives of this thesis are:
1. To identify individual, health behavior, and work-related determinants of sustainable 
employability, expressed by self-perceived health, work ability, sickness absence, 
and labor force participation.
2. To estimate the differential effectiveness of workplace health promotion programs 
on self-perceived health, productivity at work, work ability, and sickness absence by 
population, study, and intervention characteristics, and methodological quality.
3. To study the influence of barriers and facilitators for participation in health promo-
tion programs among employees.
Datasets used in this thesis
The analyses in this thesis are based on three datasets. First, data collected by the 
European study ‘Nurses Early Exit’ study (NEXT study) were used to investigate reasons 
for premature departure of nurses from health care institutions.75 In this study informa-
tion was collected through questionnaires: a baseline questionnaire, a twelve-month 
follow-up questionnaire for nursing staff still employed by the same health care institu-
tion, and a questionnaire which was sent during the twelve-month follow-up to the 
nursing staff who had left the health care institution. Complete data were gathered for 
9,972 nurses and nursing aids from eight European countries. Second, data collected 
by Statistics Netherlands in the survey ‘the Permanent Survey of Living Conditions 
(POLS) between 1999 and 2002 was used.76 These data were matched to data on main 
source of income provided by Sociaal Statistisch Bestand (social statistical database). 
Complete data were collected for 14,708 employees aged between 18 and 64. Third, a 
six-month longitudinal study was conducted among employees of two organizations 
in the Netherlands; a plastic manufacturer and a paint manufacturer. Questionnaires 
were sent out at baseline and six-month follow-up to 2,155 employees of which 1,128 
(52%) completed the baseline questionnaire and of those, 748 (66%) also filled in the 
follow-up questionnaire and gave their informed consent for the use of their data for 
scientific research. At baseline, questions were asked about self-perceived health, health 
behavior, work-related characteristics, work engagement, work ability, health locus of 
control, needs and preferences for health promotion programs, barriers and facilita-
tors for participation in health promotion programs, and intention to participate in a 
health promotion program. At follow-up, questions were asked regarding self-perceived 
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health, work ability, and actual participation in a health promotion program during the 
follow-up period.
OutlinE Of tHiS tHESiS
The first part of this thesis encompasses chapters two to four and addresses the first 
objective; to identify determinants of sustainable employability. Chapter two and three 
focus on leaving paid employment. Based on a longitudinal study among nursing staff 
in Europe (data source 1), chapter two investigates the interaction between work ability 
and work-related characteristics on leaving the organization or profession. In chapter 
three insights will be gained into the influence of self-perceived health, health behavior, 
and work-related characteristics on the relation between educational level and leaving 
the labor force (data source 2). Chapter four studies the influence of health behaviors, 
work-related characteristics, and work engagement on self-perceived health, work abil-
ity, and sickness absence (data source 3).
The second part of this thesis (chapter five) addresses the second objective; to esti-
mate the effectiveness of workplace health promotion programs. A systematic review 
and meta-analysis on the effectiveness of workplace health promotion programs aimed 
at a healthy behavior is presented. Furthermore, it provides insight into how the meth-
odological quality of the intervention study and population, study, and intervention 
characteristics affect the effectiveness of workplace health promotion programs.
The third part of this thesis encompasses chapters six to eight and addresses the 
third objective; to study factors that influence health promotion program participation 
among employees. Chapters six and seven focus on the barriers, facilitators, and prefer-
ences of employees concerning health promotion programs and how these may influ-
ence employees’ intention towards participation in a health promotion program and 
actual participation (data source 3). In chapter eight the influence of employees’ health 
beliefs on participation in health promotion programs is investigated (data source 3).
This thesis concludes with chapter nine. In this chapter the findings presented in this 
thesis are summarized and discussed.
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ABStRACt
Aim: To investigate how work-related characteristics and work ability influence nursing 
staffs decisions to change employer or leave the profession.
Background: Previous cross-sectional studies have indicated that decreased work abil-
ity and unfavourable work-related characteristics are important determinants for the 
intention to leave the profession among nursing staff.
Methods: A one-year longitudinal study, using data from the European Nurses’ Early Exit 
Study, was performed. The study population consisted of 9,927 (66%) members of the 
eligible nursing staff of which 345 left their current employer. Work-related characteris-
tics, work ability and employment status were assessed by questionnaires.
Results: Nursing staff with a low work ability were more likely to either change employer 
or leave the profession. Among nursing staff with a low work ability the risk of changing 
employer increased significantly with unfavourable work-related characteristics. How-
ever, among nursing staff with a good work ability the risk on changing employer barely 
changed with unfavourable work-related characteristics.
Conclusion: The negative effects of decreased work ability on changing employer and 
leaving the profession are partly counterbalanced by favourable psychological and 
physical work-related characteristics.
implications for nursing management: Managers should implement strategies that 
focus on promoting the work ability of nursing staff in combination with improving 
work-related characteristics in order to prevent unnecessary changes of job.
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intRODuCtiOn
Nursing shortage caused by an ageing workforce and nursing staff leaving the profes-
sion early is a major problem within the health-care sector.1-3 This shortage also has a 
negative effect on the quality of care provided2, 4, and is associated with high costs owing 
to replacement of personnel and loss in productivity.5 Therefore, a better understanding 
is required of why nursing staff leave their current institution to work for another health-
care institution or leave the profession entirely.6
literature review
Work ability, work-related characteristics and employment
In recent years the concept of work ability has received growing interest in exploring 
the relation between the work situation and intention to leave the nursing profession.7, 8 
Work ability refers to the self-perceived degree to which a worker, given his or her 
health, is physically and mentally able to cope with the mental and physical demands of 
his or her job. In recent years, promoting work ability has been considered a key factor 
in prolonging a productive working life.9
Work ability has been found to predict early exit from paid employment8,  10,  11 and 
long-term sickness absence.11 For nursing staff, a decreased work ability is found to be 
strongly associated with the intention to leave the ward and the organization.6 Several 
studies have shown that a decreased work ability is related to numerous work-related 
characteristics: high work demands, lack of job control, effort-reward imbalance, and 
high physical work demands.12-14 Moreover, these work-related characteristics also 
play a significant role in early exit from paid employment in a wide range of occupa-
tions.15 Previous studies show that unfavourable work-related characteristics are related 
to nursing staff leaving nursing care.16, 17 Furthermore, research has shown that nurses 
with a decreased work ability who had experienced high support by their colleagues 
reported a lower intention to leave the current ward.6
Theoretical models
The work-related characteristics described above are constructs incorporated into 
two important models in occupational health psychology: the Job-Demand-Control-
Support model (JDCS) and the Effort-Reward Imbalance model (ERI). The JDCS model is 
developed by Karasek (1979) and later extended by Johnson et al. (1989), and focuses 
on the relation between job demands, perceived control at work, and social support.18-20 
The construct of job demands refers to the workload perceived by the worker, perceived 
control in timing and planning of one’s work activities, and social support experienced 
from colleagues and supervisors.19 The ERI model was developed by Siegrist (1996), and 
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emphasizes that there should be a balance between what an employee gives (effort) 
and receives (reward).21, 22 Here, efforts refer to the demanding aspects of the work envi-
ronment, while rewards include self-perceived financial rewards, rewards in esteem, and 
rewards related to promotion prospects and job security.22 Whereas the JCDS focuses on 
job demands, the ERI puts its emphasis on rewards.23
Purpose of research
It has been proposed by Chen et al. (2008) and by Hayes et al. (2011) that there is a need 
for investigating the determinants of actual turnover in a job instead of intention to 
leave.24,  25 The relationship between work-related characteristics, actual turnover, and 
the retention of nursing staff is still poorly understood.2 Furthermore, it is unclear how 
work-related characteristics, work ability and leaving the profession are interrelated. 
Poor psychosocial work factors may be important determinants for exiting the profes-
sion, especially among nursing staff with a decreased work ability. This study aims: 1) 
to determine the role of decreased work ability and poor work-related characteristics 
in changing employer and leaving the profession, and 2) to investigate interactions 
between work-related characteristics and work ability and their influence on changing 
employer and leaving the profession.
MEtHODS
Study population
The study population consists of participants in the Nurses’ Early Exit Study (NEXT-
Study). The NEXT-Study is a one-year longitudinal study aimed at investigating prema-
ture departure (i.e. leaving before the statutory retirement age) of nurses from health 
care institutions. Nursing staff of different qualification levels (registered nursing in 
non-managerial and managerial positions and nursing aids) were eligible to participate. 
Data were collected in 10 European countries (Belgium, Finland, France, Germany, UK, 
Italy, the Netherlands, Norway, Poland, and Slovakia) between February 2002 and June 
2005.26
Methodology
Data were collected by questionnaires. The baseline questionnaire (Q0) was sent out 
between October 2002 and June 2003 to members of the nursing staff within 623 
participating health care institutions.26 In the subsequent year, those who had left the 
institution were asked to fill out a questionnaire (Qex) investigating reasons for leaving. 
Members of the nursing staff who stayed in the institution received a follow-up ques-
tionnaire (Q12) after 12 months. Qex and Q12 were sent to all members of the nursing 
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staff, except those from UK and Norway. A detailed description of the study design and 
responses per country have been published previously.26
Sample of this study
The population selected for the current study were members of the nursing staff who 1) 
filled out Q0 and Q12 or Q0 and Qex, 2) completed the work ability index questionnaire 
at baseline, and 3) were aged 30 years or older. Nursing staff younger than 30 years 
were excluded from the analyses because of the high prevalence of leaving their institu-
tion for family or education purposes, irrespectively of the work characteristics or their 
work ability. Nursing staff who left the institution owing to retirement (n=42) were also 
excluded. Eligible members of the nursing staff came from Belgium, Denmark, Finland, 
France, Italy, the Netherlands, Poland, and Slovakia. In total, 34,587 (56%) individuals 
from these countries responded to Q0. Of these, 15,099 (44%) also responded to either 
the Q12 (n=14,347) or Qex (n=752). Within this group, 9927 (66%) met the inclusion 
criteria of having a complete work ability index and an age of 30 years or older. In this 
study population, 9,582 persons were still working in the same institution 12 months 
later, and 345 persons had left the institution. A detailed description of the responses 
per country has been published previously.26
instruments
Information regarding the core concepts of this study (i.e. work ability, psychological 
and physical work-related characteristics, and individual characteristics) were collected 
in Q0. Work status was assessed by means of information from Q12 and Qex. These ques-
tionnaires were translated for each country by means of the translation-back-translation 
methodology.27
Changing health-care institution or leaving the profession
Nursing staff leaving their institution were asked what their current employment status 
was and if they had a new job, whether this new job was within nursing. Based on these 
questions nursing staff leaving their institution were divided into two groups: 1) nurs-
ing staff that changed employer within the profession, and 2) nursing staff that left the 
profession. The first group consisted solely of nursing staff who switched health-care 
institution, but who remained working as a nurse or nursing aid. The second group con-
sisted of nursing staff that had started a new job outside the profession, those who were 
out of paid employment and were looking for a new job, and those who were out of paid 
employment but were not seeking a new job. Due to the data collection protocol, it was 
not possible to define change of job within the same institution.
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Work ability
Work ability assesses the self-perceived capability to fulfil the mental and physical de-
mands of the job and is measured by the short version of the Work Ability Index (WAI), 
which has been shown to be a valid and reliable instrument.9, 28 The WAI consists of an 
assessment of the physical and mental demands of an individual in relation to his or her 
work and is used across a large array of occupations and economic activities.14 It consists 
of nine questions and comprises of seven dimensions: general work ability, work ability 
in relation to physical and mental demands, diagnosed diseases, impairment caused by 
illness, absence through sickness, prognoses of work ability, and psychological resources. 
The WAI is derived as the sum of the rating on these seven dimensions. The range of the 
summative index is 7-49 and categorizes work ability into poor (7-27), moderate (28-36), 
good (37-43), or excellent (44-49). A decreased work ability was defined as a WAI score 
lower than 37 (poor and moderate).28
Psychosocial work-related characteristics
Psychosocial work-related characteristics included concepts incorporated by the JDCS 
model (job control, work demands, social support) and the ERI model (effort, rewards). 
Job control refers to a person’s ability to control timing and planning of his or her work 
activities and was measured with eight items, including four items derived from the Co-
penhagen Psychosocial Questionnaire (COPSOQ), and four modified items based on the 
Swedish version of the Demand-Control questionnaire.29, 30 Questions were asked about 
the influence on what work tasks to fulfil, work pace, whether the work requires taking 
initiative, and whether the work was varied (Cronbach’s alpha, 0.74). Work demands refer 
to the work load perceived by the worker and was measured by three items derived 
from the COPSOQ, including questions about whether the nurse had to work very fast, 
and whether he/she has enough time to complete the tasks assigned (Cronbach’s alpha, 
0.66).29 Social support refers to the extent to which employees feel supported at work 
by colleagues and supervisor and is measured by eight items on social support from 
colleagues and supervisor (Cronbach’s alpha, 0.80).31 For all items a five-point scale was 
used with the following ratings: ‘to a very small extent’, ‘not very much’, ‘somewhat’, ‘to 
some extent’, and ‘to a large extent’. Sum scores were calculated for all constructs and 
the lowest quartile was defined as an unfavourable work-related characteristic.
Efforts and rewards were measured by means of the ERI questionnaire by Siegrist 
(1996).21 Efforts refers to the demanding aspects of the work environment while rewards 
includes self-perceived financial reward, reward in esteem, and reward related to pro-
motion prospects and job security gained by the job.22 The questionnaire consists of 
six items measuring ‘efforts’ (Cronbach’s alpha, 0.78) and 11 items measuring ‘rewards’ 
(Cronbach’s alpha, 0.88). For all items a five-point scale was used with the following rat-
ings: ‘no’, ‘yes and this distresses me not al all’, ‘yes and this distresses me moderately’, 
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‘yes and this distresses me considerably’, and ‘yes and this distresses me very much’. Sum 
scores were calculated per construct. A sum score within the highest quartile (efforts) 
or lowest quartile (rewards) was defined as an unfavourable work-related characteristic.
Physical work-related characteristics
Physical work-related characteristics were measured using a questionnaire specifically 
developed for the NEXT-Study consisting of typical nursing activities.32 Its content valid-
ity was measured multiple times by experts and indicated a high internal consistency of 
the scale with Cronbach’s alpha values ranging from 0.79 to 0.91.32, 33 Three dimensions 
were formed: 1) five items related to manual patient handling activities (bedding and 
positioning, transferring and carrying, lifting, pushing, and mobilizing patients) (Cron-
bach’s alpha, 0.86), 2) three items related to activities involving personal care of patients 
(clothing patients, helping with feeding patients, and making beds) (Cronbach’s alpha, 
0.77), and 3) one item related to awkward postures. For all items a four-point scale was 
used with ratings: ‘0-1 times a day’, ‘2-5 times a day’, ‘6-10 times a day’, ‘more than 10 
times a day’. Sum scores were calculated for all constructs and the highest quartile was 
defined as an unfavourable work-related characteristic.
Individual characteristics
Individual characteristics included gender, age, and educational level. Age was catego-
rized into 30-39 years, 40-49 years, and 50-64 years. Educational level was dichotomized 
into low to intermediate educational level (nursing staff without training, assistant old 
people’s nurses, and nursing aids/assistant paediatric nurses) and high educational level 
(qualified nurses, specialist nurses, old people’s nurses, paediatric nurses, and midwifes).
Data analysis
Descriptive statistics were used for general characteristics of the study population. 
Logistic regression analyses were used to evaluate determinants of the dependent vari-
ables ‘changing employer within the profession’ and ‘leaving the profession’. In univariate 
regression analyses individual, psychosocial and physical work-related characteristics, 
and work ability were independent variables. The odds ratio (OR) was estimated as the 
measure of association with a corresponding 95% confidence interval (95% CI). Variables 
with a p < 0.20 were considered for inclusion in the multivariate analysis. Subsequently, a 
backward selection procedure was used to retain variables with a statistically significant 
association (p < 0.05) in the multivariate model.
The Relative Risk due to Interaction (RERI) was calculated to characterize the potential 
interaction between decreased work ability and poor work-related characteristics on 
both outcome measures.34 Interactions were estimated for the work-related characteris-
tics with a p < 0.20 in the univariate regression analyses. An interaction was considered 
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to be present when the combined association of both factors (decreased work ability 
and unfavourable work-related characteristics) was larger than the sum of the indepen-
dent associations. Interaction terms were defined by product terms of dichotomized 
conditions, resulting in four exposure conditions, with a combination of good work 
ability and favourable work-related characteristics as the reference group. The RERI 
was calculated with the following formula: RERI = RR(Decreased WAI and unfavourable 
work-related characteristics) – RR(Decreased WAI and favourable work-related charac-
teristics)  –  RR(Good work ability and unfavourable work-related characteristics) + 135, 
where RR stands for relative risk. In order to calculate the RERI from logistic regression 
analyses, we assumed that the OR could be used as a fair approximation of the RR. The 
interaction term was considered to be statistically significant when the value zero was 
outside the 95% CI.36
All analyses were carried out using the Statistical Package for Social Sciences PASW 
(Predictive Analysis SoftWare) version 17.0.2 for Windows (SPSS Inc, Chicago, IL, USA).
RESultS
Demographics of the study population
The study participants were mainly female (88.7%), and ranged in age from 30 to 64 
years with a mean of 42.1 (SD = 0.32) years. Within 12 months of the baseline measure-
ment, 3.6% of the respondents left their current employer; of these, 60.0% had found a 
new job within the profession. Nursing staff leaving the profession more often reported 
a decreased work ability (37.0%) in comparison with nursing staff who remained em-
ployed at their employer (24.2%) or changed employer within the profession (28.5%) 
(see Table 1). Nursing staff leaving the profession experienced more often poor work-
related characteristics compared with colleagues who left their employer but remained 
employed as a nurse or nursing aid, or still worked for the same employer one year later 
(see Table 1).
All psychosocial and physical work-related characteristics, except social support and 
manual patient handling, were correlated. Correlations ranged from Spearman rank 
coefficient of θ = 0.04 for patient care activities and social support to θ = 0.75 for manual 
patient handling activities and patient care activities. Nursing staff engaged in physical 
work activities were more likely to report unfavourable work-related characteristics.
Determinants of changing employer and leaving the profession
Reduced work ability was associated with changing employer within the profession 
(OR = 1.39, 95%CI: 1.01-1.93) and leaving the profession (OR = 1.71, 95%CI: 1.18-2.47) 
(see Table  2). Women were more likely to leave the profession than men (OR  =  3.10, 
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95%CI: 1.26-7.61), and nursing staff with a higher educational level were more likely 
to change employer within the profession (OR = 2.07, 95%CI: 1.24-3.48) (see Table 2). 
The analysis stratified by educational level yielded a stronger association between all 
physical work-related characteristics and both exit pathways for nursing aids compared 
to registered nurses (data not shown).
Unfavourable psychosocial work-related characteristics and frequently working in 
awkward postures were statistically significantly associated with a poor or moderate 
work ability, with associations ranging from OR = 1.16 (95%CI: 1.03-1.31) for high work 
demands to OR = 2.17 (95%CI: 1.91-2.46) for high efforts. Among the seven dimensions 
of the work ability index, only being impaired at work due to illness was statistically 
significantly associated with leaving the profession (OR = 1.81, 95%CI: 1.26-2.78).
table 1: Individual characteristics, work-related characteristics and work ability among 9,927 members of 
nursing staff in Europe at entry in a longitudinal study with one year follow-up.
Remained in current 
institution
n = 9,582
Changed employer 
within the profession
n = 207
Left  
the profession
n = 138
n % n % n %
Demographics
Age
30-39 3895 40.7 103 49.8 67 48.6
40-49 3748 39.1 76 36.7 37 26.8
50-64 1939 20.2 28 13.5 34 24.6
Female worker 8484 88.6 187 90.8 133 96.4
Higher education 7613 82.5 182 90.1 98 71.5
Psychosocial work characteristics
Low job control 2305 24.3 58 28.2 39 28.5
High work demands 3610 37.7 86 41.7 61 44.5
Low social support 2758 28.8 66 32.0 47 34.3
High efforts 2873 30.0 73 36.0 49 36.3
Low rewards 2258 25.2 47 26.9 29 27.6
Physical work characteristics
Frequent manual patient handling activities 2680 30.7 71 36.2 42 32.3
Frequent patient care activities 2325 26.7 58 29.9 34 26.0
Frequent awkward postures 3061 34.8 80 41.5 53 40.5
Work ability
Poor/moderate 2320 24.2 59 28.5 51 37.0 
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interaction between work ability and work-related characteristics
For changing employer within the profession, the interaction effects of a decreased 
work ability and high efforts (RERI  =  0.94, 95%CI: 0.16-1.73), frequent manual patient 
handling activities (RERI  =  1.14, 95%CI: 0.24-2.05), and frequently being in awkward 
postures (RERI  =  1.70, 95%CI: 0.92-2.49) were statistically significantly stronger than 
the single effects (see Table  3). Among nursing staff with decreased work ability, the 
occurrence of high efforts increased the risk of changing employer within the profes-
sion by 93.6%, frequently performing manual patient handling activities by 115.3%, and 
frequently working in awkward postures increased the risk by 253.3%. For nursing staff 
with good or excellent work ability, the occurrence of high efforts or frequently perform-
table 2: Univariate and multivariate relations of individual characteristics, work-related characteristics and 
work ability with changing job within health care (n = 9,789) and leaving the health care sector (n = 9,720).
Changed employer  
within the profession
(n = 207)
Leaving  
the profession
(n = 138)
Univariate
n = 9,789
Multivariate
n = 9,789
Univariate
n = 9,720
Multivariate
n = 9,720
OR 95%CI OR 95%CI OR 95%CI OR 95%CI
Demographics
Age
30-39 1.30a 0.97-1.76 1.18 0.86-1.62 1.74* 1.16-2.61 1.83* 1.20-2.78
40-49 (ref ) 1.00 1.00 1.00 1.00
50-64 0.71a 0.46-1.10 0.65 0.41-1.05 1.78* 1.11-2.84 1.56 0.94-2.58
Female worker 1.27 0.79-2.05 3.43* 1.40-8.40 3.10* 1.26-7.61
Higher education 1.93* 1.21-3.07 2.07* 1.24-3.48 1.17 0.72-1.87
Psychosocial work characteristics
Low job control 1.22a 0.90-1.66 1.24 0.85-1.81
High work demands 1.18 0.89-1.56 1.32a 0.94-1.85
Low social support 1.15 0.85-1.54 1.27a 0.89-1.81
High efforts 1.29a 0.96-1.72 1.31a 0.92-1.86
Low rewards 1.09 0.78-1.53 1.13 0.74-1.74
Physical work characteristics
Frequent manual patient 
handling activities
1.28a 0.96-1.72 1.08 0.75-1.56
Frequent patient care activities 1.17 0.86-1.60 0.96 0.65-1.43
Frequent awkward postures 1.32a 0.99-1.77 1.27a 0.89-1.81
Work ability
Poor work ability 1.25a 0.92-1.69 1.39* 1.01-1.93 1.84* 1.30-2.60 1.71* 1.18-2.47
95%CI, 95% confidence interval; OR, odds ratio.
a p <0.20, considered for inclusion in multivariable analysis.
* p <0.05
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ing manual patient handling activities hardly changed the risk of changing employer 
within the profession. The potential interaction between decreased work ability and low 
job control (RERI = 0.23, 95%CI: -2.13-2.59) on changing employer within the profession 
was not statistically significant.
For leaving the profession, the interaction effect of a decreased work ability and fre-
quently having to work in awkward postures was not statistically significant (RERI = 1.02, 
95%CI: -0.04-2.09) (see Table  4). Among nursing staff with a decreased work ability, 
frequently working in awkward postures increased the likelihood of leaving the pro-
fession by 90.0%. The interactions between a decreased work ability and high efforts 
(RERI = 0.31, 95%CI: -0.89-1.50), low social support (RERI = 0.38, 95%CI: -0.86-1.63), and 
table 3: Interactions between the influence of work ability and work-related characteristics on changing 
employer within the profession.
Stay (n) Change (n) OR 95%CI RERI 95%CI
Model 1: Work ability and Efforts1
Good work ability & Low efforts 5426 110 1.00
Good work ability & High effort 1752 34 0.97 0.65-1.44
Decreased work ability & Low efforts 1164 20 0.94 0.58-1.52
Decreased work ability & High efforts 1121 39 1.82* 1.25-2.65 0.94* 0.16-1.73
Model 2: Work ability and Manual patient handling activities1
Good work ability & Not frequent manual 
patient handling activities
4702 99 1.00
Good work ability & Frequent manual 
patient handling activities
1898 39 0.99 0.68-1.44
Decreased work ability & Not frequent 
manual patient handling activities
1354 26 0.98 0.63-1.54
Decreased work ability & Frequent manual 
patient handling activities
782 32 2.11* 1.40-3.19 1.14* 0.24-2.05
Model 3: Work ability and Awkward postures1
Good work ability & Not frequent awkward 
postures
4586 99 1.00
Good Work ability & Frequent awkward 
postures
2054 37 0.83 0.56-1.22
Decreased work ability & Not frequent 
awkward postures
1137 14 0.60 0.33-1.07
Decreased work ability & Frequent 
awkward postures
1007 43 2.12* 1.47-2.49 1.70* 0.92-2.49
95%CI, 95% confidence interval; OR, odds ratio; RERI, relative risk due to interaction.
Data adjusted for gender, age and educational level
1 Data incomplete on work-related characteristics
* p < 0.05
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high demands (RERI  =  0.36, 95%CI: -0.85-1.57) were not statistically significant. The 
presence of these unfavourable work-related characteristics among nursing staff with a 
decreased work ability increased the probability of leaving the profession by 24.0% for 
high efforts, 32.3% for high work demands, and 35.2% for low social support. Among 
nursing staff with good or excellent work ability these work-related characteristics in-
creased the likelihood of leaving the profession by 9.0%, 18.0%, and 17.0%, respectively.
DiSCuSSiOn
Nursing staff with a decreased work ability were more likely to change employer within 
the profession or to leave the profession altogether. Considerable interactions were 
observed whereby nursing staff with decreased work ability, and high efforts, manual 
patient handling activities, or working in awkward postures had an increased likelihood 
of changing employer within the profession. Employee retention in health care can be 
counterbalanced by addressing nursing staffs’ work ability as well as their psychosocial 
and physical work-related characteristics.
A strength of this study is the use of actual turnover behaviour of nursing staff between 
institutions within the profession rather than using intention to leave. Intention to leave 
the current profession is frequently used as a proxy for actual job change because it is 
supposed to precede actual leaving37,  38 and to be the final result after first switching 
ward and organization.39 In a cross-sectional analysis of the NEXT-Study decreased work 
ability was associated with the intention to leave nursing.40 This is corroborated in this 
longitudinal study whereby decreased work ability predicted both change of employer 
table 4: Interactions between the influence of work ability and work-related characteristics on leaving the 
profession.
Stay (n) Leave (n) OR 95%CI RERI 95%CI
Model 1: Work ability and Awkward postures1
Good work ability &  
Not frequent awkward postures
4586 59 1.00
Good work ability &  
Frequent awkward postures
2054 26 0.96 0.60-1.55
Decreased work ability &  
Not frequent awkward postures
1137 19 1.10 0.62-1.96
Decreased work ability &  
Frequent awkward postures
1007 27 2.09* 1.30-3.35 1.02 -0.04-2.09
95%CI, 95% confidence interval; OR, odds ratio; RERI, relative risk due to interaction.
Data adjusted for gender, age and educational level
1 Data incomplete on work-related characteristics
* p < 0.05
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within the profession as well as leaving the profession. This relationship between work 
ability and changing institution within the profession became stronger when age and 
education were taken into account. Previous studies have also reported that younger 
nursing staff and those with a higher education were more likely to leave their em-
ployer2, 41: both can be the result of the search of career advancement by these nurses.2
Previously, it was found that the first dimension of the WAI, general work ability, could 
be used as a simple indicator for a more comprehensive measurement of work ability.42 
However, in our study, this first dimension was not statistically significantly associated 
with changing employer within the profession or leaving the profession. We observed 
that only the fourth dimension, being impaired in executing work tasks because of ill-
nesses, was associated with leaving the profession. Alavinia and colleagues (2009) have 
also reported the importance of this dimension in relation with productivity loss.10 Even 
when employees returned in the same type of job, their productivity was likely to be 
reduced.43
In agreement with previous studies, a relation was found between physical and psycho-
social work-related characteristics and work ability.12, 14, 44 In a review, Hayes et al. (2006) 
have proposed that both the JDCS-model18, 20 and ERI-model22 incorporate psychosocial 
characteristics of work that may adversely contribute to turnover among nursing staff.2 
Lavoie-Tremblay et al. (2008) reported that among newly registered nurses, lack of social 
support and effort/reward imbalance were associated with the intention to leave the 
current employer.45 Moreover, an effort/reward imbalance, high psychological work 
demands, and elevated job strain were found to be associated with intention to leave 
the nursing profession.45 Stordeur & D’hoore (2007) have shown that hospitals with a 
low turnover were also the hospitals where nursing staff had a better work ability, less 
effort/rewards imbalance, and a lower exposure to physically demanding tasks.46 In the 
current study, physical and psychosocial work-related characteristics showed modest 
and non-significant associations with both pathways of leaving the former health-care 
institution. Chen et al. (2008) suggested that among registered nurses actual leaving 
might be more influenced by the external labour market than by intention to leave 
the institution.24 However, the combination of decreased work ability and poor work 
characteristics increase the likelihood of changing employer or leaving the profession 
with a maximum of 253%, while among nursing staff with good or excellent work ability 
these work-related characteristics hardly had an effect on the likelihood of leaving the 
current health-care institution. Hence, nursing staff with decreased work ability seem 
more susceptible to potential consequences of strenuous work characteristics. It might 
be expected that the negative effects of decreased work ability on job retention can be 
partly counterbalanced by improving work characteristics.
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Limitations of the study
A strength of this study is the longitudinal design. However, the relatively short time-
span between the baseline and follow-up measurement for leaving the employer or the 
profession is a limitation. Selecting the appropriate time interval is always a complicated 
decision when performing a longitudinal study.47,  48 A longer follow-up period with 
repeated measurements would be needed to provide more specific information about 
the stability of the reported associations.49, 50 Secondly, because of the small numbers 
country-specific or stratified analyses were not feasible. Adjustment for country did not 
affect the results presented in the current study. Some countries participating in the 
baseline questionnaire could not provide follow-up information for members of the 
nursing staff that left, and therefore could not be included in the analyses. The nurs-
ing staff group leaving the profession was very heterogeneous, with nurses seeking a 
new career, taking a time out for taking care of the home situation or participating in 
educational programmes. Given this fact, nursing staff might re-enter the profession 
in the future when, for example, their children were older or when their education was 
completed. Moreover, because of the data collection protocol it was not possible to 
define a change of job within the same health-care institution. This could have led to 
an underestimation of the members of the nursing staff leaving their current position. 
Finally, all measurements were based on self-reports that could have caused reporting 
bias on baseline work-related characteristics and work ability
COnCluSiOn
This study showed that decreased work ability is an important determinant of changing 
institution within the nursing profession and of leaving the nursing profession within 
one year. Policies focussing on employee retention in health care, as a key challenge in 
most organisations today, must address the negative effects of a decreased work ability 
by improvements in both the psychosocial and physical work-related characteristics.
Implications for nursing management
Work ability was found to predict nursing staff leaving the current organization and the 
profession entirely. Therefore, health-care management should focus on improving and 
maintaining a good work ability. Furthermore, because of the potential buffer effect of 
favourable psychosocial and physical work-related characteristics, preventive interven-
tions should also be focused on the promotion of a favourable psychosocial and physi-
cal work environment. In particular, efforts experienced by the nursing staff should be 
addressed as well as the physical aspects of their job.
Work factors, work ability and nursing staff turnover 37
Ch
ap
te
r 2
REfEREnCES
 1. Friis K, Ekholm O, Hundrup YA, Obel EB, Gronbaek M. Influence of health, lifestyle, working condi-
tions, and sociodemography on early retirement among nurses: the Danish Nurse Cohort Study. 
Scand J Public Health 2007;35:23-30.
 2. Hayes LJ, O’Brien-Pallas L, Duffield C, et al. Nurse turnover: a literature review. Int J Nurs Stud 
2006;43:237-63.
 3. Sjogren K, Fochsen G, Josephson M, Lagerstrom M. Reasons for leaving nursing care and improve-
ments needed for considering a return: a study among Swedish nursing personnel. Int J Nurs 
Stud 2005;42:751-8.
 4. Aiken LH, Clarke SP, Sloane DM, International Hospital Outcomes Research C. Hospital staffing, 
organization, and quality of care: cross-national findings. Int J Qual Health Care 2002;14:5-13.
 5. Contino DS. How to slash costly turnover. Nurs Manage 2002;33:10-12.
 6. Derycke H, Clays E, Vlerick P, D’Hoore W, Hasselhorn HM, Braeckman L. Perceived work ability and 
turnover intentions: a prospective study among Belgian healthcare workers. Journal of advanced 
nursing 2012;68:1556-66.
 7. Camerino D, Conway PM, Van der Heijden BIJ, Estryn-Behar M, Consonni D, Gould D, et al. Low‐
perceived work ability, ageing and intention to leave nursing: a comparison among 10 European 
countries. J Adv Nurs 2006;56:542-52.
 8. Camerino D, Conway PM, van der Heijden BIJM, Estryn-Béhar M, Costa G, Hasselhorn H-M. Age-
dependent relationships between work ability, thinking of quitting the job, and actual leaving 
among Italian nurses: a longitudinal study. Int J Nurs Stud 2008;45:1645-59.
 9. Ilmarinen JT, K. . Past, Present and Future of Work Ability. Proceedings of the 1st International 
Symposium on Work Ability - Past Present and Future of Work Ability. In; 2004:1-25.
 10. Alavinia SM, Van Den Berg TIJ, Van Duivenbooden C, Elders LAM, Burdorf A. Impact of work-related 
factors, lifestyle, and work ability on sickness absence among Dutch construction workers. Scand 
J Work Environ Health 2009;35:325-33.
 11. Sell L, Bültmann U, Rugulies R, Villadsen E, Faber A, Sogaard K. Predicting long-term sickness 
absence and early retirement pension from self-reported work ability. Int Arch Occup Environ 
Health 2009;82:1133-8.
 12. Alavinia SM, de Boer AG, van Duivenbooden JC, Frings-Dresen MH, Burdorf A. Determinants of 
work ability and its predictive value for disability. Occup Med (Lond) 2009;59:32-7.
 13. Bethge M, Radoschewski FM. Physical and psychosocial work stressors, health-related control 
beliefs and work ability: cross-sectional findings from the German Sociomedical Panel of Employ-
ees. Int Arch Occup Environ Health 2010;83:241-50.
 14. van den Berg TI, Elders LA, de Zwart BC, Burdorf A. The effects of work-related and individual 
factors on the Work Ability Index: a systematic review. Occup Environ Med 2009;66:211-20.
 15. van den Berg TIJ, Elders LAM, Burdorf A. Influence of health and work on early retirement. J Occup 
Environ Med 2010;52:576.
 16. Estryn-Behar M, van der Heijden BI, Fry C, Hasselhorn HM. Longitudinal analysis of personal and 
work-related factors associated with turnover among nurses. Nurs Res 2010;59:166-77.
 17. Fochsen G, Sjögren K, Josephson M, Lagerström M. Factors contributing to the decision to leave 
nursing care: a study among Swedish nursing personnel. J Nurs Manag 2005;13:338-44.
 18. Johnson JV, Hall EM, Theorell T. Combined effects of job strain and social isolation on cardiovascu-
lar disease morbidity and mortality in a random sample of the Swedish male working population. 
Scand J Work Environ Health 1989;15:271-9.
38 Chapter 2
19. Van der Doef M, Maes S. The job demand-control (-support) model and psychological well-being: 
a review of 20 years of empirical research. Work Stress 1999;13:87-114.
20. Karasek RA. Job demands, job decision latitude, and mental strain: Implications for job redesign. 
Adm Sci Q 1979;24:285-308.
21. Siegrist J. Adverse health effects of high-effort/low-reward conditions. J Occup Health Psychol 
1996;1:27-41.
22. Siegrist J, Starke D, Chandola T, Godin I, Marmot M, Niedhammer I, et al. The measurement of 
effort-reward imbalance at work: European comparisons. Soc Sci Med 2004;58:1483-99.
23. De Jonge J, Bosma H, Peter R, Siegrist J. Job strain, effort-reward imbalance and employee well-
being: a large-scale cross-sectional study. Soc Sci Med 2000;50:1317-27.
24. Chen HC, Chu CI, Wang YH, Lin LC. Turnover factors revisited: a longitudinal study of Taiwan-based 
staff nurses. Int J Nurs Stud 2008;45:277-85.
25. Hayes LJ, O’Brien-Pallas L, Duffield C, Shamian J, Buchan J, Hughes F, et al. Nurse turnover: a 
literature review - an update. Int J Nurs Stud 2012;49:887-905.
26. Hasselhorn HM, Müller BH, Tackenberg P. NEXT Scientific Report-July 2005. Wuppertal The Euro-
pean NEXT-Study (Nurses’ Early Exit Study, University of Wuppertal, NEXT-Study Coordination) 
2005.
27. Hambleton RK. Guidelines for Adapting Educational and Psychological Tests. 1996.
28. Tuomi K, Ilmarinen J, Jahkola A, Katajarinne L, Tulkki A. Work ability index, 2nd revised end. Finn-
ish Institute of Occupational Health, Helsinki; 1998.
29. Kristensen TS. A new tool for assessing psychosocial factors at work: the Copenhagen Psychoso-
cial Questionnaire. 2000.
30. Theorell T, Perski A, Akerstedt T, Sigala F, Ahlberg-Hulten G, Svensson J, et al. Changes in job strain 
in relation to changes in physiological state. Scand J Work Environ Health 1988;14:189-96.
31. Van Der Heijden BIJM. Organisational influences upon the development of occupational exper-
tise throughout the career. International Journal of Training and Development 2003;7:142-65.
32. Hasselhorn H-M, Tackenberg P, Müller B, group NE-S. Working conditions and intent to leave the 
profession among nursing staff in Europe: National Institute for Working Life Stockholm; 2003.
33. Simon M, Tackenberg P, Nienhaus A, Estryn-Behar M, Maurice Conway P, Hasselhorn HM. Back or 
neck-pain-related disability of nursing staff in hospitals, nursing homes and home care in seven 
countries—results from the European NEXT-Study. Int J Nurs Stud 2008;45:24-34.
34. Hosmer DW, Lemeshow S. Confidence interval estimation of interaction. Epidemiology 
1992;3:452-6.
35. Andersson T, Alfredsson L, Källberg H, Zdravkovic S, Ahlbom A. Calculating measures of biological 
interaction. Eur J Epidemiol 2005;20:575-9.
36. van den Berg TI, Robroek SJ, Plat JF, Koopmanschap MA, Burdorf A. The importance of job control 
for workers with decreased work ability to remain productive at work. Int Arch Occup Environ 
Health 2011;84:705-12.
37. Griffeth RW, Hom PW, Gaertner S. A meta-analysis of antecedents and correlates of employee 
turnover: Update, moderator tests, and research implications for the next millennium. J Manage 
2000;26:463.
38. Krausz M, Koslowsky M, Shalom N, Elyakim N. Predictors of intentions to leave the ward, the 
hospital, and the nursing profession: A longitudinal study. J Organ Behav 1995;16:277-88.
39. Morrell K. Towards a typology of nursing turnover: the role of shocks in nurses’ decisions to leave. 
J Adv Nurs 2005;49:315-22.
Work factors, work ability and nursing staff turnover 39
Ch
ap
te
r 2
40. Camerino D, Conway PM, Van der Heijden BI, Estryn-Behar M, Consonni D, Gould D, et al. Low-
perceived work ability, ageing and intention to leave nursing: a comparison among 10 European 
countries. J Adv Nurs 2006;56:542-52.
41. Barron D, West E. Leaving nursing: an event-history analysis of nurses’ careers. J Health Serv Res 
Policy 2005;10:150-7.
42. Ahlstrom L, Grimby-Ekman A, Hagberg M, Dellve L. The work ability index and single-item 
question: associations with sick leave, symptoms, and health-a prospective study of women on 
long-term sick leave. Scand J Work Environ Health 2010;36:404-12.
43. Alavinia SM, Molenaar D, Burdorf A. Productivity loss in the workforce: associations with health, 
work demands, and individual characteristics. Am J Ind Med 2009;52:49-56.
44. Alavinia SM, van Duivenbooden C, Burdorf A. Influence of work-related factors and individual 
characteristics on work ability among Dutch construction workers. Scand J Work Environ Health 
2007;33:351-7.
45. Lavoie-Tremblay M, O’Brien-Pallas L, Gelinas C, Desforges N, Marchionni C. Addressing the turn-
over issue among new nurses from a generational viewpoint. J Nurs Manag 2008;16:724-33.
46. Stordeur S, D’Hoore W. Organizational configuration of hospitals succeeding in attracting and 
retaining nurses. J Adv Nurs 2007;57:45-58.
47. Kessler RCG, D. Linear Panal Analysis: Models of Quatitative Change. New York, NY: Academic 
Press; 1981.
48. Frese MZ, D. Methodological issues in the study of work stress: objective versus subjective 
measurements of work stress and the question of longitudinal studies. In: Causes, Coping and 
Consequences of Stress at Work. Chisester: C.L. Cooper & R. Payne; 1988:375-410.
49. De Lange AH, Taris TW, Jansen P, Smulders P, Houtman I, Kompier M. Age as a factor in the relation 
between work and mental health: results of the longitudinal TAS survey. Occupational health 
psychology: European perspectives on research, education and practice 2006;1:21-45.
50. Taris TW, Kompier M. Challenges in longitudinal designs in occupational health psychology. 
Scand J Work Environ Health 2003;29:1-4.
For reasons of copyright chapter 3 of this dissertation is temporarily 
unavailable 

/04
the contribution of 
work enGaGement to self-
perceived health, work 
ability, and sickness 
absence beyond health 
behaviors and work-
related factors
A. Rongen
S.J.W. Robroek
W. Schaufeli
A. Burdorf
Journal of occupational and environmental medicine 
2014;56(8):892-897
Chapter 4
The contribution of work engagement 
to self-perceived health, work ability, 
and sickness absence beyond health 
behaviors and work-related factors
A. Rongen, S.J.W. Robroek, W. Schaufeli, A. Burdorf
J Occup Environ Med 2014;56(8):892-7
/04
the contribution of 
work enGaGement to self-
perceived health, work 
ability, and sickness 
absence beyond health 
behaviors and work-
related factors
A. Rongen
S.J.W. Robroek
W. Schaufeli
A. Burdorf
Journal of occupational and environmental medicine 
2014;56(8):892-897
60 Chapter 4
ABStRACt
Objective: To investigate whether work engagement influences self-perceived health, 
work ability, and sickness absence beyond health behaviors and work-related charac-
teristics.
Methods: Employees of two organizations participated in a six-month longitudinal 
study (n=733). Using questionnaires, information was collected on health behaviors, 
work-related characteristics, and work engagement at baseline, and self-perceived 
health, work ability, and sickness absence at six-month follow-up. Associations between 
baseline and follow-up variables were studied using multivariate and multinomial logis-
tic regression analyses and changes in R2 were calculated.
Results: Low work engagement was related with low work ability (OR: 3.68, 95%CI: 2.15-
6.30) and long-term sickness absence (OR: 1.84, 95%CI: 1.04-3.27). Work engagement 
increased the explained variance in work ability and sickness absence with 4.1% and 
0.5%, respectively.
Conclusion: Work engagement contributes to work ability beyond known health be-
haviors and work-related characteristics.
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intRODuCtiOn
The rapidly ageing workforce forces employers and policymakers to think about how 
to keep the workforce healthy and productive. Several studies indicate that unhealthy 
behaviors and unfavorable work-related characteristics affect sustainable employability. 
In research, sustainable employability is often operationalized by measuring health 
status, work ability – defined as the balance between employees’ resources and work 
demands1 –, sickness absence, and premature exit from the labor force. These studies 
revealed that obese employees, those with insufficient vigorous physical activity, and 
smokers are at increased risk of ill health, poor or moderate work ability, and sickness 
absence.2-8 Furthermore, high work demands, low skill discretion, low decision authority, 
and physically demanding jobs seem to be associated with ill health, a decreased work 
ability, sickness absence, and a higher risk of premature labor force exit.2, 3, 6, 9-13
Work engagement, defined as “a positive, fulfilling work-related state of mind that is 
characterized by vigor, dedication, and absorption”, has emerged in the field of occupa-
tional psychology as a potentially important independent risk factor for ill health and 
a low work ability.14-16 Engaged employees have “high levels of energy, are enthusiastic 
about their work and are often fully immersed in their job so that time appears to fly 
by”.17 These employees are also more likely to experience their working conditions posi-
tively, to have a higher work productivity, and to have less sickness absence.18-22
Research on how work engagement influences sustainable employability is scarce, 
and evidence on the explanatory contribution of work engagement for sustainable 
employability beyond health behaviors and work-related characteristics is lacking.14, 23 
This insight may increase our knowledge on how to maintain a healthy and productive 
workforce. This study aimed at investigating (1) the influence of work engagement, 
health behaviors, and work-related characteristics on self-perceived health status, work 
ability, and sickness absence, and (2) whether work engagement contributes to explain-
ing self-perceived health status, work ability, and sickness absence beyond employees’ 
health behaviors and work-related characteristics.
MEtHODS
Study population
The population of this longitudinal study consisted of employees of a plastic manufac-
turer (organization 1, n=874) and a paint manufacturer (organization 2, n=1281).
Between 2010 and 2012, all employees were invited by e-mail to fill in two online 
questionnaires: a baseline questionnaire and a follow-up questionnaire six months later. 
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For this study, we included all employees who completed both the baseline and follow-
up questionnaires.
Of the 2155 employees invited, 1128 (52%) completed the baseline questionnaire. Of 
this group, 761 (68%) also completed the follow-up questionnaire after six months and 
748 employees (98%) provided informed consent. Four employees were excluded due 
to implausible or missing data on height, weight or physical activity, and 11 employees 
because they missed information on self-perceived health at follow-up. The final study 
sample comprised 733 employees (organization 1, n=268; organization 2, n= 465).
Informed consent was requested at the start of the questionnaire. The Medical Ethi-
cal Committee of the University declared that the Medical Research Involving Human 
Subjects Act did not apply to the current study and the committee had no objection to 
the execution of this study.
Data collection
Health behaviors, work-related characteristics, and work engagement were assessed at 
baseline. Self-perceived health, work ability, and sickness absence were questioned at 
six-month follow-up.
Self-perceived health
At six-month follow-up, self-perceived health was measured using the first question of 
the Short Form-12 (SF-12) questionnaire (“Overall, how would you rate your health dur-
ing the past 4 weeks?”). The five possible answers were dichotomized into ‘poor or fair’ 
and ‘good, very good or excellent’.24
Work ability
Work ability assesses the self-perceived capability to fulfil the mental and physical 
demands of the job and was measured at six-month follow-up using the short version 
of the Work Ability Index (WAI). The WAI consists of nine questions and consists of 
seven dimensions: general work ability, work ability in relation to physical and mental 
demands, diagnosed diseases, impairment due to illness, sickness absence, prognoses 
of work ability, and psychological resources. The WAI is derived as the sum of the rating 
on these seven dimensions. The range of the summative index is 7 to 49 and categorizes 
work ability into poor (7-27), moderate (28-36), good (37-43), or excellent (44-49). A 
decreased work ability was defined as a WAI score lower than 37 (poor and moderate).1
Sickness absence
At six-month follow-up, sickness absence was determined using the fifth dimension of 
the WAI (“How many whole days have you been off work because of a health problem 
(disease, health care, or for examination) during the past year?”). Employees were asked 
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to indicate this on a five-point ordinal scale. Sickness absence was classified into three 
categories: no sickness absence, short-term sickness absence (1-9 days), and long-term 
sickness absence (10 or more days).1
Work engagement
Work engagement was measured using the nine-item Utrecht Work Engagement Scale 
(UWES) (Cronbach’s α  =  0.94) and comprised the following three dimensions: vigor, 
absorption, and dedication. Each dimension was assessed using three statements (Cron-
bach’s α = 0.89, 0.87, and 0.95, respectively).16 Per statement, an employee had to rate 
the degree to which one had ever felt the feeling stated. Answer possibilities ranged on 
a six-point scale from never to always. Sum scores were calculated for work engagement 
and the three dimensions separately. The lowest quartile was defined as a low work 
engagement, low vigor, low absorption, and low dedication.
Psychosocial work-related characteristics
Using an abbreviated version of a validated Dutch questionnaire about psychosocial job 
demands and job stress based on the Job-Demand-Control model of Karasek, the fol-
lowing three psychosocial work-related characteristics were measured: decision author-
ity (five items, Cronbach’s α = 0.83), skill discretion (three items, Cronbach’s α = 0.75), 
and work demands (five items, Cronbach’s α = 0.83).25, 26 Questions on decision authority 
were related to influence on planning of tasks and work pace. Skill discretion related to 
creativity, varied work, and required skills and abilities. Work demands related to exces-
sive work and insufficient time to complete the work. All questions were answered on a 
four-point scale (‘never’, ‘sometimes’, ‘often’, and ‘always’). A standardized sum score was 
calculated for each characteristic separately, and the adverse quartile was defined as an 
unfavorable work-related characteristic.
Physical work-related characteristics
Physical work-related characteristics concerned the regular presence of working in 
awkward postures and lifting heavy loads (more than 25 kg). The four possible answers 
were dichotomized into ‘seldom or never, now and then’ and ‘quite a lot, a lot’ with the 
latter classified as high exposure.27
Health behaviors
Body Mass Index (BMI  =  weight/height2) was calculated on the basis of self-reported 
height in meters and weight in kilograms and categorized into normal weight (BMI < 25 
kg/m2), overweight (25 ≤ BMI < 30 kg/m2), and obesity (BMI ≥ 30 kg/m2).
Fruit and vegetable intake was measured using a slightly adapted version of the Dutch 
Food Frequency Questionnaire.28 The six-item questionnaire asked about the monthly 
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intake of different fruits (four items: tangerines, citrus fruits, other fruit, fruit juice) and 
vegetables (two items: raw and cooked vegetables). Dichotomization was based on the 
Dutch guidelines for healthy nutrition, which states that one needs to consume 200 g 
of fruit and 200 g vegetables daily. Employees who ate at least 400 grams of fruit and 
vegetables per day were considered those meeting the guidelines.
Physical activity was measured by first asking employees about the number of days 
a week they participated in sports and second, how many minutes on average were 
spent on sports per occasion. Someone participated sufficiently in sports when he or 
she participated is sports for at least 20 minutes on at least three occasions per week.
Smoking was assessed using a single-item question: “Do you smoke?”. Answer pos-
sibilities were: ‘yes’, ‘now and then’, and ‘no’. Employees answering the question with ‘yes’ 
or ‘now and then’ were defined as being a ‘current smoker’.
Individual characteristics
The following individual characteristics were assessed: age, gender, and educational 
level. Age was categorized into three age groups: 18 to 39 years, 40 to 49 years, and 
50 to 65 years. Educational level was determined by asking the employees about their 
highest level of education, which was then categorized into three categories: low (pri-
mary school, lower and intermediate secondary schooling, or lower vocational training), 
intermediate (higher secondary schooling or intermediate vocational schooling), and 
high (higher vocational training or university).
Data analysis
Descriptive statistics were used to report on the characteristics of the study popula-
tion. The Spearman rank coefficient was used for studying the correlations between the 
measured variables. Factors associated with loss to follow-up were studied using logistic 
regression analysis.
Logistic regression analyses, adjusted for age, gender, educational level, and orga-
nization, were used to study associations between the independent variables health 
behavior, work-related characteristics, and work engagement and self-perceived health 
and work ability. Multinomial logistic regression analyses, adjusted for age, gender, 
educational level, and organization, were used to examine the associations between 
the independent variables and short and long-term sickness absence. Thereafter, all 
health behaviors and work-related characteristics associated with the outcome measure 
at p<0.20 were entered into one model simultaneously (i.e. enter method) while also 
controlling for potential confounders (i.e. age, gender, educational level, organization). 
In addition, the latter analysis was repeated, now also work engagement was included 
as an independent variable. The change in the Nagelkerke R2 was calculated to assess 
the contribution of work engagement besides health behaviors and work-related 
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characteristics to the explained variance in outcome measures. Chi-square tests on the 
goodness-of-fit were performed to examine whether the contribution of work engage-
ment statistically significantly improved the models.
The odds ratio (OR) was estimated as measure of association with a corresponding 
95% confidence interval (95% CI). All analyses were carried out using the IBM SPSS 
Statistics version 20 for Windows (SPSS Inc, Chicago, IL, USA).
RESultS
Description of the study population
The study population consisted of 733 employees with a mean age of 45.0 years (SD: 9.2) 
and a mean work ability of 42.2 (SD: 4.2). Further details are presented in Table 1.
The psychosocial work-related characteristics ‘decision authority’ and ‘skill discretion’ 
were moderately correlated (Spearman’s rho: 0.34) and both also moderately correlated 
with work engagement (Spearman’s rho: 0.31 and 0.45, respectively). Furthermore, there 
was a moderate correlation between work ability and self-perceived health (Spearman’s 
rho: 0.46) (Appendix 1).
The percentage of employees aged 50 years or older was higher in the group who 
completed both questionnaires than in the group who only completed the baseline 
questionnaire (34% versus 26%), but gender and educational level distribution were 
similar. Employees lost to follow-up did not differ from those completing both question-
naires with regard to their work engagement, health behaviors, and psychosocial work-
related characteristics at baseline. Nevertheless, the percentage of employees reporting 
unfavorable physical work-related characteristics was higher among the employees 
lost to follow-up (lifting heavy loads: 6% vs 3%; awkward postures: 9% vs 5%) (data not 
shown).
Health behaviors and work-related characteristics
Insufficient sports participation was statistically significantly related with a less than 
good self-perceived health (OR: 4.30, 95%CI: 1.31-14.14), a less than good work ability 
(OR: 2.50, 95%CI: 1.15-5.44), and long-term sickness absence (OR: 2.59, 95%CI: 1.13-5.93) 
at six-month follow-up. Obesity was statistically significantly related with long-term 
sickness absence (OR: 2.44, 95%CI: 1.12-5.35) at six-month follow-up. All other health 
behaviors showed no relations with the outcome measures. Work-related characteristics 
were only related with work ability. High work demands (OR: 2.23, 95%CI: 1.24-3.99) and 
low skill discretion (OR: 2.19, 95%CI: 1.23-3.90) statistically significantly predicted a less 
than good work ability at six-month follow-up (Table 2).
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table 1: The characteristics of the study population (n=733).
n = 733 %
Baseline
Individual characteristics
Age
18-39 209 28.5
40-49 269 36.7
50-65 255 34.8
Male 542 73.9
Educational level
Low 145 19.8
Intermediate 201 27.4
High 387 52.8
Health behaviors
Body Mass Index
Normal weight (BMI < 25 kg/m2) 350 47.7
Overweight (BMI 25-30 kg/m2) 298 40.7
Obese (BMI 30kg/m2 and higher) 85 11.6
Insufficient sports participation (less than 3 days a week 20 min) 563 76.8
Insufficient fruit and vegetable intake (less than 400 grams a day) 485 66.2
Current smoker 138 18.8
Work-related characteristics
High work demands 189 25.8
Low decision authority 210 28.6
Low skill discretion 159 21.7
Awkward postures 39 5.3
Lifting heavy loads (≥25kg) 26 3.5
Work engagement
Low work engagement 186 25.4
Six-month follow-up
Health
Less than good self-perceived health 42 5.7
Work ability
Less than good work ability 65 8.9
Sickness absence
1-9 days 320 43.7
10 or more days 67 9.1
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Work engagement
A low level of work engagement statistically significantly predicted a less than good 
work ability (OR: 3.68, 95%CI: 2.15-6.30) and long-term sickness absence (OR: 1.84, 95%CI: 
1.04-3.27) at six-month follow-up (Table 2). Concerning the three dimensions of work 
engagement, only low vigor was statistically significantly related with all three outcome 
measures: less than good self-perceived health (OR: 2.66, 95% CI: 1.40-5.05), less than 
good work ability (OR: 4.84, 95% CI: 2.78-8.43), and short-term sickness absence (OR: 
1.58, 95% CI: 1.12-2.25). Scoring unfavorably on absorption (OR: 2.33, 95%CI: 1.37-3.97) 
or dedication (OR: 3.05, 95%CI: 1.79-5.21) was only statistically significantly related with 
a less than good work ability at six-month follow-up (Appendix 2).
When employees’ health behavior and work-related characteristics were taken into ac-
count, work engagement was still statistically significantly related with work ability (OR: 
3.51, 95% CI: 1.85-6.68), but not with self-perceived health (OR: 1.70, 95% CI: 0.87-3.31) 
and sickness absence (short OR: 1.26, 95% CI: 0.83-1.91; long OR: 1.76, 95% CI: 0.89-3.46) 
at six-month follow-up. The explained variance after including also work engagement 
table 2: Adjusted association between health behaviors, work-related characteristics, and work engage-
ment and self-perceived health, work ability, and sickness absence at six-month follow-up among employ-
ees (n=733).
Less than good 
self-perceived 
health (n=42)
Less than good 
work ability
(n=65)
1-9 sickness 
absence days 
(n=320)
10 or more 
sickness absence 
days (n=67)
OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI)
Health behaviors
Body Mass Index
Normal weight 1.00 1.00 1.00 1.00
Overweight 1.25 (0.59-2.63) 0.93 (0.51-1.70) 0.96 (0.68-1.35) 1.83 (0.97-3.45)†
Obese 2.41 (0.99-5.84)† 1.12 (0.51-2.46) 0.60 (0.34-1.04)† 2.44 (1.12-5.35)*
Insufficient sports participation 4.30 (1.31-14.14)* 2.50 (1.15-5.44)* 0.83 (0.58-1.19) 2.59 (1.13-5.93)*
Insufficient fruit and vegetable intake 0.90 (0.46-1.73) 0.95 (0.54-1.65) 0.73 (0.52-1.01)† 0.79 (0.45-1.39)
Current smoker 1.29 (0.62-2.71) 0.89 (0.47-1.70) 1.17 (0.78-1.76) 0.92 (0.46-1.85)
Work-related characteristics
High work demands 1.44 (0.71-2.95) 2.23 (1.24-3.99)* 1.00 (0.70-1.44) 1.14 (0.62-2.13)
Low decision authority 0.79 (0.38-1.61) 1.60 (0.93-2.76)† 1.38 (0.97-1.96)† 0.94 (0.51-1.73)
Low skill discretion 0.96 (0.45-2.06) 2.19 (1.23-3.90)* 1.35 (0.92-1.99)† 1.53 (0.81-2.88)†
Awkward postures 1.31 (0.42-4.07) 2.07 (0.91-4.75)† 0.70 (0.33-1.51) 2.18 (0.87-5.46)†
Lifting heavy loads 1.49 (0.41-5.45) 2.00 (0.76-5.25)† 0.96 (0.38-2.40) 2.34 (0.77-7.17)†
Work engagement
Low work engagement 1.66 (0.86-3.21)† 3.68 (2.15-6.30)* 1.36 (0.95-1.95)† 1.84 (1.04-3.27)*
* statistically significant at p<0.05, † statistically significant at p < 0.20 and included in fully adjusted models.
Note: all analyses are adjusted for age, gender, educational level, and organization
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increased by 0.8% (7.0 to 7.8%) for self-perceived health, 4.1% (16.5% to 20.6%) for work 
ability, and 0.5% (10.2% to 10.7%) for sickness absence. The relative improvement of 
the models was 11% for self-perceived health, 25% for work ability, and 5% for sickness 
absence. Adding work engagement into the models improved the overall goodness-of-
fit statistically significant of the models for work ability (p<0.001) and sickness absence 
(p<0.001) but not for self-perceived health (p=0.13).
DiSCuSSiOn
Self-perceived health and sickness absence were most strongly predicted by health 
behaviors, whereas work ability was mostly predicted by work-related characteristics. 
Work engagement was related to work ability and long-term sickness absence. Taking 
into account employees’ work engagement besides health behaviors and work-related 
characteristics improved the explained variance in work ability at six-month follow-up.
influence of health behaviors and work-related characteristics
Employees insufficiently engaging in sports were over four times more likely to report 
a poor to moderate health status at six-month follow-up. Previous cross-sectional stud-
ies also reported the importance of this health behavior for maintaining a good health 
status.4, 11, 29 In this study, none of the work-related characteristics influenced employees’ 
perception of their health status, in contrast to previous studies that found associations 
between high job demands and low job control and ill health.11, 29, 30 Nevertheless, when 
a distiction was made between mental and physical health status, unfavorable work-
related characteristics were only associated with employees’ mental health status.4 In 
this study only a limited number of employees (n=42) reported a less than good self-
perceived health which might have led to finding no significant associations.
As self-perceived health, reporting long-term sickness absence was also predicted by 
unhealthy behavior and not by any work-related characteristic. Obese employees and 
those not engaging sufficiently in sports were more likely to report long-term sickness 
absence, which was also concluded by previous studies.2, 3, 7, 31 Regarding work-related 
characteristics, previous studies have identified unfavorable psychosocial work-related 
characteristics and physically strenuous working conditions as risk factors for sickness 
absence.6,  13,  32 Although not statistically significant, the effect estimates of awkward 
postures and lifting heavy loads point into the same direction with ORs more than two.
Unfavorable work-related characteristics did predict a poor to moderate work ability. 
In line with the results of a systematic review, high work demands and low skill discre-
tion were associated with a less than good work ability.5 A lack of sports participation 
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was also related to less than good work ability, showing the multifactorial character of 
work ability.
Work engagement
In contrast to previous research, this study showed no significant association between 
a low work engagement and ill health.33 Nevertheless, employees reporting low on the 
vigor dimension of work engagement were more likely to have a poor to moderate 
health status. The finding might be explained by the similarity between how the vigor 
component of work engagement and self-perceived health are defined. Nevertheless, 
we found a low correlation between vigor and self-perceived health (Spearman’s rho: 
0.13). Thus, the vigor component partly predicts employees’ health status.
Our finding that employees with a low work engagement were more likely to report 
long-term sickness absence (i.e. 10 or more days) is in line with previous research.21 In 
this study, information on cumulative sickness absence days was collected. Long-term 
sickness absence could be driven by either the frequency or duration of sickness ab-
sence. Previous studies have shown that work engagement more strongly predicted the 
frequency of sickness absence than the duration.21 It is hypothesized that being absent 
from work due to illness for a longer period is often involuntary and caused by serious 
illness and not by unfavorable work-related characteristics. Reporting sick from work 
frequently is assumed to be “voluntary absence” and the result of a lack of motivation.21 
Of the dimensions of work engagement, a low vigor was most strongly related to sick-
ness absence. Previous studies found that the exhaustion dimension of burnout – which 
could be considered as the opposite of the vigor dimension of work engagement – sig-
nificantly predicted sickness absence.31, 34
Employees with a low work engagement were more likely to have a less than good 
work ability. This finding confirms previous studies.14, 35 Of the three dimensions of work 
engagement, the vigor dimension had the strongest association with work ability. Em-
ployees who felt vigorous at work had a five times higher likelihood of reporting a good 
work ability. It could be argued that the concepts of work engagement and work ability 
are closely related. Nevertheless, the correlation between both was low (Spearman’s rho: 
0.22).
the contribution of work engagement
Reason for conducting this study was to investigate whether work engagement 
improved the explained variance in self-perceived health, work ability, and sickness 
absence beyond known health behaviors and work-related characteristics. Our findings 
showed that work engagement improved the explained variance in work ability and 
sickness absence. Known health behaviors and work-related characteristics explained 
only 10% of the variance of sickness absence among the employees. Including work 
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engagement into the models led to a relatively 5% increase in the total explained vari-
ance. Possibly including other factors such as having health problems or factors related 
to the organization might improve the explained variance in sickness absence.32,  36 In 
contrast, adding work engagement improved the explained variance in work ability 
by 4%, a relative improvement of 25% in the total explained variance. The 4% added 
explained variance is greater than the 1% found by Airila and colleagues (2012).14 This 
difference might be due to the fact that they included work ability at baseline in the 
model, which answers the question whether a change in work ability is predicted by 
work engagement.
Our aim was to investigate whether work engagement is a determinant of self-
perceived health, work ability, and sickness absence. As said above, an alternative, and 
different, question is whether a change in these outcomes is predicted by work en-
gagement. In our study, self-perceived health, work ability, and sickness absence were 
also measured at baseline. To investigate how the results might differ, we performed 
additional analyses in which we also adjusted for the baseline value of the outcome 
measure besides demographics, health behaviors, and work-related characteristics. 
Work engagement in these analyses statistically significantly predicted a change in work 
ability (OR: 2.75, 95%CI: 1.28-5.91). Association between work engagement and changes 
in self-perceived health (OR: 1.01, 95%CI: 0.46-2.24) and sickness absence (short-term: 
OR: 1.09, 95%CI: 0.69-1.71; long-term: OR: 1.51, 95%CI: 0.71-3.14) were not statistically 
significant.
Intervention implications
A recent meta-analysis concluded that workplace health promotion programs aiming 
to increase health, work ability, or sickness absence by improving health behavior 
have modest effects.37 On the basis of this study, health promotion programs at the 
workplace may potentially have more impact by also promoting work engagement.38 
Recently, two randomized controlled trials have been conducted aiming to increase 
inter alia work engagement as a measure of sustainable employability. Oude Hengel 
and colleagues (2012) implemented an intervention involving reducing physical load, 
increase awareness of the importance of taking breaks, and increasing empowerment. 
Strijk and colleagues (2013) tried to improve work engagement by improving physical 
activity and fruit intake.39, 40 Nevertheless, both intervention studies found no significant 
effects on work engagement demonstrating that more research is needed to investigate 
what positively changes employees’ work engagement and how this can be targeted 
by interventions. Perhaps, work engagement can better de addressed by improving 
psychosocial work-related characteristics.38
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Limitations
The strength of this study is the longitudinal design. Nevertheless, the relative short 
follow-up period might be a limitation. Sickness absence was measured over the past 
year, whereas the follow-up period was a half-year; therefore, it might be that sickness 
absence days were taken before the baseline measurement. Furthermore, sickness 
absence was operationalized by one of the dimensions of the WAI; therefore, the results 
for work ability and sickness absence are not completely independent although the 
correlation was low (Spearman’s rho: 0.26). The study population was rather healthy 
with only few employees doing physically demanding work as compared to previous 
studies.11, 41 Therefore, we need to be cautious to generalize our results to other popula-
tions. The relative small sample size limited the statistical power and made it impos-
sible to stratify the analysis by, for example, organization or gender. Because it was an 
online survey, employees with limited Internet access might not have participated, and 
selective participation based on health might have occurred. Nevertheless, concerning 
loss to follow-up, there were no difference between the respondents and those lost to 
follow-up with regard to demographics, health behaviors, psychosocial work-related 
characteristics, self-perceived health, and internet access at home or work. Furthermore, 
a review on workplace health promotion program participation concluded that there is 
no evidence that healthier employees are more likely to participate.42
COnCluSiOn
Employees with a low work engagement were more likely to report a low work ability 
and long-term sickness absence. Ill health and long-term sickness absence among em-
ployees was most strongly predicted by poor health behaviors, whereas a low work abil-
ity among employees was mostly determined by experiencing unfavorable work-related 
characteristics. Work engagement contributes to work ability beyond health behaviors 
and work-related characteristics among employees at follow-up. These findings give 
direction for future policy or interventions of companies aiming to promote sustainable 
employability.
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Appendix 2: Adjusted associations between the three dimensions of work engagement (i.e. vigor, absorp-
tion, and dedication) and self-perceived health, work ability, and sickness absence at six-month follow-up 
among employees (n=733).
Self-perceived 
health
Work ability Short-term sickness 
absence
Long-term sickness 
absence
OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI)
Low vigor 2.66 (1.40-5.05)* 4.84 (2.78-8.43)* 1.58 (1.12-2.25)* 1.60 (0.90-2.83)†
Low absorption 0.98 (0.51-1.90) 2.33 (1.37-3.97)* 1.30 (0.94-1.81)† 1.45 (0.84-2.51)†
Low dedication 1.08 (0.55-2.11) 3.05 (1.79-5.21)* 1.27 (0.91-1.79)† 1.44 (0.82-2.54)
* statistically significant at p < 0.05, † statistically significant at p < 0.20
All analyses were adjusted for age, gender, educational level, and organization.
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ABStRACt
Context: An unhealthy lifestyle may contribute to ill health, absence due to sickness, 
productivity loss at work, and reduced ability to work. Workplace health promotion 
programs (WHPPs) aim to improve lifestyle and consequently improve health, work abil-
ity, and work productivity. However, systematic reviews on intervention studies have 
reported small effects, and the overall evaluation of effectiveness of WHPPs is hampered 
by a large heterogeneity in interventions and study populations. This systematic review 
aims to investigate the influence of population, study and intervention characteristics, 
and study quality on the effectiveness of workplace health promotion programs
Evidence acquisition: A systematic literature search was conducted identifying RCTs, 
published before June 2012, evaluating the effect of a WHPP aimed at smoking cessa-
tion, physical activity, healthy nutrition, and/or obesity on self-perceived health, work 
absence due to sickness, work productivity, or work ability. Studies were included in the 
meta-analyses if quantitative information was present to calculate an effect size (ES). A 
meta-analysis, stratified meta-analyses, and meta-regression analyses were performed 
in spring 2012 using Comprehensive Meta-analysis software 2.0 and PAWS 17.0.2.
Evidence synthesis: In 18 studies describing 21 interventions the overall effect of a 
WHPP was small (ES: 0.24, 95%CI: 0.14–0.34). The effectiveness of a WHPP was larger in 
younger populations, in interventions with weekly contacts, and in studies in which the 
control group received no health promotion. A 2.6-fold lower effectiveness was observed 
for studies performing an intention-to-treat analysis and a 1.7-fold lower effectiveness 
for studies controlling for confounders. Studies of poor methodological quality reported 
a 2.9-fold higher effect size of the WHPP.
Conclusions: The effectiveness of a WHPP is partly determined by intervention char-
acteristics and statistical analysis. High-quality RCTs reported lower effect sizes. It is of 
paramount importance to determine the effectiveness of WHPPs in RCTs of high quality.
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COntExt
An unhealthy lifestyle is one of the major risk factors for chronic diseases in developed 
countries.1 Additionally, for employees, unhealthy lifestyle behaviors and obesity might 
lead to negative effects related to work.2 Research has shown that unhealthy employees 
and those with an unhealthy lifestyle are less productive at work, have a decreased work 
ability, and take more sick days.3-7
The workplace is considered to be a fruitful setting for public health promotion 
because of the presence of natural social networks, the possibility of reaching a large 
population, and the amount of time people spend at work.8,  9 This had led to the 
development and evaluation of numerous WHPPs in the past decades. Reviews have 
concluded that WHPPs can improve overall health9, increase physical activity10, 11, lead 
to small improvements in weight status12, and have potential positive effects on dietary 
behavior.13,  14 In addition to this, other systematic reviews have indicated that WHPPs 
may decrease work absence due to sickness11, 15, 16 and increase work ability.16 Moreover, 
two recent reviews showed promising effects of WHPPs on work productivity.17, 18
Still, the effects of WHPPs found by systematic reviews tend to be small, and there is 
large heterogeneity in the effects of the included studies.19 Reviews on potential effec-
tiveness of workplace health promotion programs often address the question whether 
programs lead to improvements in lifestyle behaviors10-14 and, to a lesser extent, in more 
distal outcomes such as work productivity and sick days. These systematic reviews sel-
dom provide evidence how characteristics of the study population, features of design 
and methods of the study, and program content influence the observed changes in 
lifestyle behavior.
Insight into the role of these determinants of effectiveness is important for generaliz-
ability of findings across different settings and populations and for facilitating appropri-
ate implementation of WHPPs in specific situations. This systematic review evaluates 1) 
the effectiveness of WHPPs aimed at a healthy lifestyle on self-perceived health, work 
absence due to sickness, productivity at work, and work ability, and 2) the influence 
of population characteristics, study characteristics, intervention content, and method-
ological quality on the effectiveness of these WHPPs aimed at a healthy lifestyle.
EviDEnCE ACquiSitiOn
identification of the studies
Relevant articles were identified by means of a computerized search in the bibliographi-
cal databases PubMed, Embase and Web of Science up until November 2011 with an 
update up to June 2012. The search terms were related to (1) workplace; (2) health 
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promotion program; (3) lifestyle: physical activity, nutrition, and smoking; (4) outcome: 
work ability, productivity, sickness absence, self-perceived health; and (5) RCT. In June 
2012 an additional search was performed including the search terms perceived health 
and self-perceived health. The detailed search strategy per bibliographical database is 
presented in appendix 1.
In order to be included, the articles had to meet the following criteria: (1) describe 
a primary preventive WHPP aimed at physical activity, healthy nutrition, weight loss, 
or smoking cessation; (2) evaluate the effects of the WHPP on self-perceived health, 
productivity at work, sickness absence, or work ability (3) evaluate the intervention 
in an RCT; (4) present a detailed description of the study, population and intervention 
characteristics, and outcome measures; and (5) be written in English. Additionally, to be 
included in the meta-analysis, information was required on either pre- and post-levels, 
levels of change per intervention and control group, or differences between the inter-
vention and control group with corresponding 95% confidence intervals or SDs.
Selection
The literature search resulted in 3668 unique titles. The titles and abstracts were reviewed 
and full text articles were obtained from potentially eligible titles. In case of doubt, a 
discussion was held among the authors. Figure 1 shows a flow chart for the inclusion 
trajectory of the articles.
Based on title, 3424 of 3668 (93%) articles were excluded. Most titles (n=3055, 89%) 
were excluded because the study was not on a primary preventive WHPP. During sub-
sequent analysis of the abstract, 197 (81%) of 244 abstracts were discarded mainly be-
cause information was not provided on self-perceived health, productivity at work, work 
absence due to sickness, or work ability (n=92, 47%), or because they did not describe 
a primary preventive WHPP (n=66, 34%). The remaining 47 (19%) articles were retrieved 
for full review, of which 29 were excluded. Ten (34%) were excluded because the study 
design was not an RCT, and four (14%) gave no information on the outcome measure 
of interest. Another four (14%) studies evaluated the same sample and intervention as 
in other included studies; three (10%) studies lacked information to calculate the effect 
size; two (7%) studies did not evaluate a primary preventive WHPP; and two (7%) others 
did not focus on lifestyle. Finally, 18 publications met the inclusion criteria.
Data extraction
Using a data extraction form, information was collected on the characteristics of the 
population (e.g. gender, age); study (e.g. randomization procedure, response); interven-
tion content (e.g. frequency, type); and outcome measures (self-perceived health, sick-
ness absence, productivity at work, and/or work ability). For each outcome measure of 
interest, either pre- and post-levels, levels of change per intervention and control group, 
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or differences between the intervention and control group were retrieved. Together 
with the corresponding 95% confidence intervals or SDs, effect sizes were estimated. 
Two authors performed the data extraction. In case of doubt, data were discussed until 
agreement was reached.
 
2833 potentially relevant articles 
identified through literature search 
 
    1309 Web of Science 
    1188 EMBASE 
    881 PubMed 
     
    545 duplicates 
835 additional articles 
 
      636 with search tem  
      (self-)perceived health 
 
  199 with search update  
  Nov 2011-Jun 2012 
3668 articles screened based on title 
3424 excluded based on title 
 
  3055 no preventive WHPP 
  149 not focused on lifestyle 
  111 not English 
  75 no RCT 
  34 no information on outcome 
244 abstracts 197 excluded based on abstract 
 
  92 no information on outcome 
  66 no preventive WHPP 
  31 no RCT 
  8 not focused on lifestyle 
47 full-text articles 29 excluded based on full-text 
 
 10 no RCT 
  4 same sample  
  4 no information on outcome 
  4 other 
  3 not able to calculate effect size 
  2 no preventive WHPP 
  2 not focused on lifestyle 18 articles included in meta-analysis 
figure 1: Flow chart for the inclusion trajectory.
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Methodological quality assessment
Assessment was performed using a predefined nine-item checklist based on the guide-
lines in Cochrane Collaboration’s tool for assessing the risk of bias20 and the checklist 
used by Verweij and colleagues (Appendix 2).21 Items A and B relate to selection bias; C 
and D to performance bias; E and F to attrition bias; and G, H and I to detection bias. Pub-
lications were scored as positive when the quality criterion was met (1 point), negative 
when the quality criterion was not met (0 points); or as unclear when the publication 
provided insufficient information to judge (0 points). In case of multiple outcomes or 
multiple interventions, publications could receive 0.5 points on criteria item B (similar-
ity at baseline on outcome variable) and/or item H (data-collection method) when the 
criterion was met for one intervention group or outcome measure. Finally, all articles re-
ceived a methodological quality score based on the summation of positive scored items: 
excellent (8 -9 points); good (4.5 – 7.5 points); fair (3 – 4); or poor (0 – 2.5) (Appendix 3).
Definition of population, study and intervention characteristics
Definitions of population and intervention characteristics were based on the data 
reported in the studies included. If the study consisted of 67% or more women, it was 
stated that this study was performed among ‘mostly females’. Study populations with 
a mean age of 40 years or higher were considered to be an ‘older’ population. The as-
sessment of whether a predominantly (>67%) white or blue-collar study population 
was included was based on information provided by the studies on blue/white collar 
information, types of jobs and/or the industry. The response was stated to be low when 
this was less than the median participation of 34% as reported in a recent systematic 
review.22
Whether an intention-to-treat analysis was performed was assessed according to the 
three criteria described by Hollis and colleagues23: deviations from random allocation, 
missing outcomes, and false inclusion. Interventions with at least weekly contacts were 
considered to be ‘frequent’. The content of the intervention was divided into exercise, 
educational, and/or counseling components. Exercise was defined as interventions that 
included a physical activity component in which the participants needed to be physi-
cal active. Educational interventions were defined as programs that were restricted to 
providing information on the targeted lifestyle to the individual or group. In counseling 
interventions, a participant was able to direct personal questions to a health counselor 
for advice or the program was built on individual counseling sessions.
Data-analysis 
For each outcome measure of interest, a generic effect size (ES) was estimated, based on 
the original data in the article, by the computer program Comprehensive Meta-Analysis 
software version 2.0 (CMA).24 Thereafter, information on population, study and interven-
Effectiveness of workplace health promotion programs 87
Ch
ap
te
r 5
tion characteristics as well as the outcome measure studied was entered. Studies evalu-
ating the effect of the WHPP on multiple outcome measures were entered separately for 
each outcome measure; the same method was applied when two interventions were 
studied within the same publication.
First, five meta-analyses were conducted using random-effects models. An overall 
meta-analysis was performed pooling all publications, independent of the outcome 
measure. Subsequently, for each independent outcome measure (self-perceived health, 
sickness absence, productivity at work, work ability), a separate meta-analysis was 
conducted.
Second, stratified meta-analyses were performed on the population, study, and in-
tervention characteristics as well as on methodological quality. An ES of around 0.2 is 
considered to represent a small effect, around 0.5 a medium effect, and around 0.8 or 
higher a large effect.25 A statistically significant difference was considered to be found 
when the ES of one condition was not included in the 95% CI of the corresponding 
opposite condition.
Third, meta-regression analyses were performed. Data on ES and corresponding SEs 
calculated by CMA and on the independent variables were entered into Statistical Pack-
age for Social Sciences PASW, version 17.0.2 for Windows, for analyses. Meta-regression 
analyses were carried out studying the difference in effect size by population, study, and 
intervention characteristics adjusted for the methodological quality (good/excellent, 
poor/fair). Studies were weighted by the inverse of the SE of the effect size.
EviDEnCE SyntHESiS
Eighteen studies evaluated the effect of a workplace health promotion program (WHPP) 
either on self-perceived health (n=8)26-33; sickness absence (n=12)28, 29, 33-42; work produc-
tivity (n=4)30, 31, 41, 43; or work ability (n=2).32, 33 The study populations ranged in size from 
40 to 860, and reflected a wide range of workplace settings (Table 1). The majority of the 
studies were from northern European countries (n=11/18). The content of the WHPPs 
was diverse, with 11 studies aimed at improving physical activity, four at weight status, 
and four at a combination of lifestyle factors. Moreover, three studies evaluated two 
interventions.30, 34, 43
Meta-analysis
The pooled effect of WHPPs was, independent of the outcome measure, statistically 
significant with an effect size of 0.24 (95%CI: 0.14 – 0.34). In the analyses stratified by 
outcome, comparable effects of the WHPPs were found for self-perceived health (ES: 
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0.23, 95%CI: 0.13 – 0.33); sickness absence (ES: 0.21, 95%CI: 0.03 – 0.38); productivity at 
work (ES: 0.29, 95%CI: 0.08 – 0.51); and work ability (ES: 0.23; 95%CI: -0.07 – 0.52).
Methodological quality
Eight of the 18 studies were quantified as having a poor or fair methodological qual-
ity (Table  1). In 14 studies, the participants were not blinded to the treatment arm 
(intervention or control group), and in 12 studies, the compliance with the intervention 
was considered to be low (n=6) or could not be assessed according to the information 
available (n=6) (Appendix 3).
table 2: Stratified meta-analyses for methodological quality for the pooled outcome measures and after 
stratification by outcome.
Good/Excellent quality Poor/Fair quality
no (ns)a Effect size (95%CI) no (ns) Effect size (95%CI)
Overall 18 (10) 0.14 (0.08 – 0.19) 13 (8) 0.41 (0.20 – 0.62)*
Health 5 (5) 0.22 (0.10 – 0.33) 4 (3) 0.29 (0.04 – 0.54)
Sickness absence 9 (8) 0.11 (0.03 – 0.18) 4 (4) 0.37 (-0.01 – 0.75)*
Productivity 3 (3) 0.14 (0.02 – 0.26) 4 (2) 0.54 (0.04 – 1.05)*
Work ability 1 (1) 0.10 (-0.14 – 0.35) 1 (1) 0.41 (0.04 – 0.78)*
a no (ns): number of observations, number of studies
* Statistically significant difference; the effect size is outside the 95% confidence interval of the other effect 
size.
table 3: Stratified meta-analyses for methodological quality criteria on the nine quality criteria.
Meeting the criteria Not meeting the criteria
no (ns)a Effect size
(95%CI)
no (ns) Effect size
(95%CI)
Randomization correctly and 
clearly described
19 (9) 0.17 (0.09 – 0.26) 12 (9) 0.29 (0.06 – 0.50)*
Similarity groups at baseline on 
outcome
21 (13) 0.22 (0.12 – 0.31) 10 (8) 0.21 (0.01 – 0.42)
Blinding participants to 
intervention
8 (4) 0.34 (0.09 – 0.58) 23 (15) 0.21 (0.10 – 0.32)*
Compliance to the intervention 7 (6) 0.20 (0.06 – 0.34) 24 (12) 0.25 (0.13 – 0.38)
Low loss to follow up 24 (13) 0.22 (0.14 – 0.30) 7 (5) 0.22 (-0.06 – 0.52)
Intention-to-treat analysis 14 (7) 0.14 (0.08 – 0.19) 17 (11) 0.36 (0.18 – 0.54)*
Controlled for confounders 18 (11) 0.20 (0.08 – 0.32) 13 (7) 0.33 (0.13 – 0.53)*
Objective data-collection 9 (9) 0.16 (0.02 – 0.30) 22 (14) 0.27 (0.15 – 0.39)
Long follow-up 19 (12) 0.15 (0.02 – 0.29) 12 (7) 0.37 (0.23 – 0.51)*
a no (ns): number of observations, number of studies
* Statistically significant difference; the effect size is outside the 95% confidence interval of the other effect 
size.
Effectiveness of workplace health promotion programs 93
Ch
ap
te
r 5
Studies with a poor or fair methodological quality found a 2.9-fold higher effect of 
their WHPP than those studies with a good or excellent methodological quality (ES: 0.41, 
95% CI: 0.20-0.62 versus ES: 0.14, 95% CI: 0.08-0.19). When the analysis was stratified per 
outcome variable, studies with a low methodological quality found a greater effect on 
sickness absence, productivity at work, and work ability (Table 2).
Table 3 shows the influence of methodological-quality criteria on the reported effect 
size. The studies with a poor methodological quality found a statistically significantly 
larger effect size of the WHPP with regard to four quality criteria (unclear randomization, 
no intention-to-treat analysis, not controlled for confounders, and short follow-up). 
Studies that blinded their participants to the intervention found a larger effect than 
when participants knew to which group they belonged.
Population characteristics
Studies including mostly white collar workers found a larger effect of their WHPP, as 
did those studies evaluating their WHPP among a population with a mean age lower 
than 40 years of age. When adjusted for the methodological quality of the study, the 
differences in effect sizes for age decreased but remained statistically significant. The 
difference in effect size for occupation attenuated to nonsignificance after controlling 
for methodological quality. The distribution of gender in the study population had no 
influence on the effect of the WHPP (Table 4).
Study characteristics
The WHPPs showed smaller effects when the participants in the control group received 
some kind of intervention. The effect size was found to be 3.8 times larger when participa-
tion in the study was low. When adjusted for the methodological quality, the differences 
in effect size were smaller but remained statistically significant (Table 4). Randomizing 
at either the group level or the individual level did not influence the effect of the WHPP.
intervention characteristics
The WHPPs were more effective when there were at least weekly contacts; this effect 
remained significant when adjusted for methodological quality. Interventions including 
a counseling component with participants receiving personal advice were found to be 
less effective. However, after adjusting for methodological quality, the effect size attenu-
ated to nonsignificance. The presence of an exercise or educational component did not 
influence the effect of the WHPP (Table 4).
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table 4: Stratified meta-analyses and difference in effect size of WHPPs for population, study and interven-
tion characteristics.
Effect size Difference in ES
no (ns)a Std diff in means (95%CI)b Beta (95%CI)c
Population characteristics
Gender
≥ 67% female 18 (8) 0.21 (0.11 – 0.32)
-0.04 (-0.09 – 0.01)
< 67% female (ref ) 12 (9) 0.26 (0.08 – 0.44)
Age
≥ 40 years 21 (12) 0.13 (0.08 – 0.18)*
-0.17 (-0.23 - -0.17)*
< 40 years (ref ) 9 (5) 0.48 (0.23 – 0.73)
Occupation
≥ 67% white collar 13 (7) 0.33 (0.15 – 0.52)*
0.03 (-0.03 – 0.08)
< 67% white collar (ref ) 18 (11) 0.15 (0.08 – 0.22)
Study characteristics
Randomization
Cluster 13 (8) 0.25 (0.11 – 0.39)
0.08 (0.03 - 0.13)*
Individual (ref ) 18 (10) 0.21 (0.09 – 0.33)
Control group
Minimal intervention 10 (6) 0.07 (0.00 – 0.14)*
-0.13 (-0.18 - -0.07)*
No intervention (ref ) 21 (12) 0.34 (0.21 – 0.47)
Participation
High 16 (8) 0.10 (0.04 – 0.17)*
-0.17 (-0.22 – -0.13)*
Low (ref ) 14 (9) 0.38 (0.20 – 0.55)
Intervention characteristics
Frequency
Often 15 (9) 0.36 (0.18 – 0.53)*
0.10 (0.05 – 0.15)*
Not often (ref ) 16 (0) 0.11 (0.05 – 0.17)
Intervention
Group 8 (5) 0.22 (-0.04 – 0.48)
0.01 (-0.05 – 0.07)
Individual (ref ) 23 (13) 0.21 (0.12 – 0.30)
Exercise component
Yes 19 (10) 0.25 (0.14 – 0.37)
-0.05 (-0.10 – 0.07)
No (ref ) 12 (8) 0.20 (0.04 – 0.37)
Education component
Yes 16 (10) 0.27 (0.13 – 0.41)
0.06 (0.01 – 0.11)*
No (ref ) 15 (9) 0.19 (0.07 – 0.30)
Counseling component
Yes 13 (9) 0.13 (0.07 – 0.19)*
-0.01 (-0.07 – 0.05)
No (ref ) 16 (9) 0.35 (0.17 – 0.53)
a no (ns): number of observations, number of studies
b Std. diff in means: standardized differences in means
c Difference in effect size (standard differences in means) controlled for the methodological quality of the study.
* Statistically significant difference; the effect size of one is not included in the 95% confidence interval of the other.
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DiSCuSSiOn
The overall effectiveness of WHPPs was small across all work-related outcome measures: 
self-perceived health, sickness absence, productivity at work, work ability. This study is 
the first to show meta-analytically that effectiveness of a workplace health promotion 
programs depends on the study population, the intervention content, and the meth-
odological quality of the study. This study also demonstrates the relative importance of 
these factors for the effectiveness. Studies performed among younger populations were 
more effective. The effectiveness was larger in programs with weekly contacts or when 
the control group received no intervention. Studies found a smaller effect when they 
analyzed according to intention-to-treat or controlled for confounders. Studies with a 
low methodological quality reported a 2.9-fold higher effect of their WHPP.
Overall, a small effect size of 0.24 was found. Across the outcome measures, all related 
to the concept of sustainable employability; small effects of WHPPs were found for self-
perceived health (ES: 0.23); sickness absence (ES: 0.21); productivity at work (ES: 0.29); 
and work ability (ES: 0.23). These findings are in accordance with previous systematic 
reviews.9, 11, 15, 16 The method of data-collection in most studies was based on self-reports 
(Appendix 3), and thus common method bias could be present that may result in an 
overestimation of the effect.44
The effectiveness of the WHPPs included differed by study populations, study designs, 
and interventions. The current meta-analysis showed that WHPPs are more effective in 
populations containing predominantly white-collar and younger individuals. WHPPs 
might be better tailored to these specific groups. However, adjustment for the method-
ological quality attenuated the estimated difference in effect size for occupation, which 
might be due to the WHPP implemented. Poor-quality studies with a predominantly 
white-collar population all incorporated a counseling component, while none of the 
poor-quality studies with a blue and white-collar population investigated a WHPP with 
a counseling component. This meta-analysis has shown that WHPPs with a counseling 
component are less effective.
Two study characteristics were found to be related to effectiveness. The effects were 
smaller when the control group received a minimal intervention, possibly resulting 
in insufficient contrast between the two groups. In addition, the effect of the WHPP 
was four times higher when initial participation was low. This observation might be 
due to selection bias, whereby highly motivated participants were self-selected into 
the program. This observation may guide health professionals towards better WHPPs 
by stimulating through company-wide informational activities the motivation among 
employees to improve their health and subsequently by targeting the WHPP resources 
to those workers with sufficient motivation to change their behavior.
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Programs with at least weekly contacts were almost four times more effective. This 
shows that in general a higher intensity that keeps participants actively involved leads 
to better results. Six of eight of the WHPPs with such regular contacts were interven-
tions in which participants enrolled in an exercise program with an instructor, and it 
might be that the regular encouragement from instructors gave rise to these greater 
effects. However, interventions including an exercise component in comparison to all 
other studies (exercise component in addition to counseling or education or not includ-
ing an exercise component) showed no difference. Future research could be aimed at 
identifying whether the relation between intervention effectiveness and the frequency 
of contact moments is evident regardless of the nature of the intervention components. 
Further, interventions with a counseling component reported a lower effectiveness, but 
this effect attenuated to nonsignificance when the methodological quality of the studies 
was taken into account. Studies with a counseling component (n=9) were more often of 
good quality (7 out of 9) than studies without such a counseling component (3 out of 9).
This meta-analysis has clearly shown that many components other than the interven-
tion itself may account for the effectiveness of WHPPs. This questions the generalizability 
and the comparability of WHPPs. To extend knowledge of the potential effect of the 
heterogeneity in systematic reviews, there is a need to focus on both the effectiveness 
as well as on the underlying factors, which could be achieved by applying stratified 
analysis in future meta-analyses.
For policymakers, the results of this meta-analysis are relevant because it shows that 
WHPPs might influence sustainable employability because of their positive effects on 
health, productivity at work, work absence due to sickness, and work ability. However, 
the results also show that attention should be paid to the specific target populations 
(e.g. age groups) and the content of the offered interventions (e.g. high frequency of 
contact moments). This information may also guide intervention developers how one 
can ensure that the intervention will meet the demands and interests of the study 
population. Additionally, it would be interesting to test whether WHPPs with frequent 
contact moments (once a week) have a higher return on investment than WHPPs with 
less frequent contact moments (once a month).
In the current meta-analysis, studies that used intention-to-treat analyses and that 
adjusted the analyses for potential confounders found a lower effect. This is to be ex-
pected: intention-to-treat is a more conservative analysis that will reduce the observed 
effect size. Further, when controlled for potential confounders, part of the effectiveness 
will be explained by these factors. The well-known CONSORT statement on reporting 
RCTs advises intention-to-treat analysis as the preferred analysis strategy and also rec-
ommends adjustment for important prognostic variables.45
During the current meta-analysis, judging whether an intention-to-treat analysis was 
performed was sometimes difficult because authors do not always present sufficient 
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details on how missing data were handled (e.g. by multiple imputations or a change 
score of zero). Another item on the above-mentioned CONSORT statements’ checklist is 
a description of how randomization was performed.45 This criterion was not always met 
by the studies included (n=8), making the distinction not solely based on whether te 
criterion was met but also on whether it was well described.
A surprising observation in this meta-analysis is that methodologically poor studies 
reported an average effect size 2.9 times larger than good-quality studies. The larger ef-
fect size in low-quality studies is in line with other studies in different research fields.46, 47 
Analyses stratified by outcome showed the same result for sickness absence, work pro-
ductivity, and work ability. This might indicate publication bias; poor quality studies get 
more frequently published while they show a great effect. This strengthens the need for 
methodologically strong studies, which are considered to provide a less-biased estimate 
and will therefore be closer to the observed effectiveness once implemented in the ‘real 
world’.
Limitations
There are some limitations to this study. First, studies that had evaluated the effect of 
the WHPP on various outcome variables or that had evaluated more than one interven-
tion were entered multiple times into the model. Performing a multilevel meta-analysis 
was regarded as undesirable because of the low number of studies included. Further, 
the correlation between the effect sizes of the studies evaluating the intervention on 
multiple outcomes was low (Spearman’s rho: 0.35), thereby limiting the need to perform 
a multilevel meta-analysis.
Second, publication bias could have been an issue with this systematic review. The 
inverse relationship between study quality and effect size may point at such bias, as 
explained above. However, most RCTs included in this meta-analysis did not find a 
statistically significant effect on the outcome of interest, which makes publication bias 
less likely. Moreover, the funnel plot (Appendix 4) showed that only three of the 28 effect 
sizes fall outside the funnel plot boundaries. Further, most studies with high precision 
found smaller effects or even a null association, making publication bias in the pooled 
estimates less likely.
Third, it might be that articles were missed. However, a sensitive search strategy was 
used (Appendix 1), leading to a high number of potentially relevant titles. Because 
of this extensive search, many titles were excluded, mostly because studies were not 
evaluating a WHPP.
Fourth, the effect sizes observed in the WHPPs were small, which may partly be due 
to the more distal outcome variables used in this systematic review. However, other sys-
tematic reviews investigating the effectiveness of WHPPs on proximal outcomes, such as 
health behaviors, have also reported small effects.9 11
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COnCluSiOn
The effectiveness of workplace health promotion programs in intervention studies 
depends not only on type and content of the intervention implemented but also on 
study population, study characteristics, and methodological quality. WHPPs showed 
to be more effective among a younger population, which hampers generalizability. 
Further, interventions with weekly contacts were more effective, emphasizing the need 
for intensive WHPPs. Researchers performing meta-analysis are advised to get insight 
into both the effectiveness and factors underlying the effectiveness of WHPPs. A striking 
observation was that RCTs of poor quality reported a statistically higher effectiveness 
than RCTs of good quality. Therefore, to judge correctly the effectiveness of WHPPs, it is 
important to determine this only in good-quality RCTs.
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Appendix 1: Search strategy.
EMBASE
((‘health promotion’/exp OR ‘health behavior’/de OR ‘occupational health’/exp OR ‘life style’:ab,ti OR 
lifestyle:ab,ti OR intervent*:ab,ti OR promotion*:ab,ti OR prevent*:ab,ti OR program*:ab,ti ) AND (‘physical 
fitness’/exp OR ‘exercise’/exp OR ‘motor activity’/exp OR ‘sport’/exp OR fitness*:ab,ti OR exercis*:ab,ti OR 
sport*:ab,ti OR ‘physical activity’/exp OR (physical NEAR/3 activ*):ab,ti OR diet*:de,ab,ti OR nutrition*:de,ab,ti 
OR food:ab,ti OR ‘weight loss’/exp OR obes*:ab,ti OR overweight:ab,ti OR ‘over weight’:ab,ti OR bmi:ab,ti 
OR fat:ab,ti OR fruit*:ab,ti OR vegetable*:ab,ti OR smoking:ab,ti OR tobacco:ab,ti OR cigar*:ab,ti ) AND 
(manpower:de,ab,ti OR employ*:de,ab,ti OR personnel*:de,ab,ti OR staff:de,ab,ti OR worker*:ab,ti OR 
workplace*:de,ab,ti OR worksite*:ab,ti OR workforce:ab,ti OR ‘at work’:ab,ti OR (work NEAR/3 (site* OR 
place*)):ab,ti ) AND (‘job performance’/de OR ((job OR work*) NEAR/3 (perform* OR efficien* OR capac-
ity* OR ability*)):ab,ti OR productivity/de OR productivit*:ab,ti OR ‘work capacity’/de OR workabilit*:ab,ti 
OR ((sick* OR ill* OR work*) NEAR/3 (absen* OR leav*)):ab,ti OR ((work* OR time) NEAR/3 loss*):ab,ti OR 
((‘self rated’ OR general OR self-perceived OR perceived) NEAR/3 health*):ab,ti OR absenteeism/de OR 
presenteeism:ab,ti) NOT ([animals]/lim NOT /lim) AND (random*:ti,ab OR ‘randomized controlled trial’/de 
OR trail*:ti,ab OR groups:ti,ab OR ‘controlled clinical trial’/de))
PubMed
((health promotion[mesh] OR health behavior[mesh:noexp] OR occupational health[mesh] OR life 
style[tiab] OR lifestyle[tiab] OR intervent*[tiab] OR promotion*[tiab] OR prevent*[tiab] OR program*[tiab] 
) AND (exercise[mesh] OR motor activity[mesh] OR sports[mesh] OR fitness*[tw] OR exercis*[tiab] 
OR sport*[tiab] OR physical activ*[tiab] OR diet[mesh] OR food[mesh] OR diet[tiab] OR diets[tiab] OR 
dieting[tiab] OR nutrition*[tiab] OR food[tiab] OR weight loss[mesh] OR overweight[mesh] OR obes*[tiab] 
OR overweight[tiab] OR over weight[tiab] OR bmi[tiab] OR fat[tiab] OR fruit*[tiab] OR vegetable*[tiab] 
OR smoking[tw] OR tobacco[tiab] OR cigar*[tiab] ) AND (manpower[tw] OR workplace[mesh] OR 
employ*[tiab] OR personnel*[tiab] OR staff[tiab] OR worker*[tiab] OR workplace*[tiab] OR worksite*[tiab] 
OR workforce[tiab] OR at work[tiab] OR work site*[tiab] OR work place*[tiab] ) AND (job performance[tw] 
OR ((job[tw] OR work[tw] OR working[tw]) AND (perform* [tw] OR efficien*[tw] OR capacity*[tw] OR 
ability*[tw])) OR productivit*[tw] OR work capacity[tw] OR workabilit*[tw] OR ((sick*[tw] OR illness[tw] 
OR ill[tw] OR work[tw]) AND (absen*[tw] OR leave[tw])) OR (work loss*[tw] OR time loss*[tw]) OR ((self 
rated[tw] OR general[tw] OR self-perceived[tw] OR perceived[tw]) AND health[tw]) OR absenteeism[tw] OR 
presenteeism[tw]) NOT (animals[mesh] NOT humans[mesh]) AND (randomized controlled trial[pt] OR con-
trolled clinical trial[pt] OR randomized[tiab] OR randomly[tiab] OR trial[tiab] OR groups[tiab]))
Web Of Science
((health promotion OR health behavior OR occupational health OR life style OR lifestyle OR intervent* 
OR promotion* OR prevent* OR program*) AND (physical fitness OR exercise OR motor activity OR sports 
OR fitness* OR exercise* OR sport* OR physical active* OR diet* OR food OR weight loss OR overweight 
OR obes* OR over weight OR bmi OR fat OR fruit OR vegetable OR smoking OR tobacco OR cigar*) AND 
(manpower OR workplace OR employ* OR personnel* OR staff OR worker* OR workplace* OR worksite* 
OR workforce OR “at work” OR work site* OR work place*) AND (job perform* OR efficiency OR productivit* 
OR workabilit* OR work ability* OR work capacity* OR sickness absen* OR sickness leav* OR sick absen* 
OR sick leav* OR illness absen* OR illness leav* OR work absen* OR work leav* OR work loss* OR time loss* 
OR self rated health* OR general health* OR self-perceived health* OR perceived health* absenteeism OR 
presenteeism) NOT (animals NOT humans) AND (randomized controlled trial OR controlled clinical trial OR 
randomized OR randomly OR trial OR groups))
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Appendix 2: Methodological quality criteria.
Criteria Definition
A Randomization procedure Positive if there was a clear description of the randomization procedure 
and if the randomization was adequately performed, i.e. by random aselect 
numbers or by a computer generated list.
B Similarity of groups Positive of the study groups were similar at the beginning of the study with 
regard to the relevant outcome variable (p < 0.05).
C Blinding participants Positive if the participant was unaware of being assigned to the 
intervention group or control group.
D Compliance Positive if participants attended the intervention satisfactory according to 
the opinion of the reviewers.
E Loss to follow-up Positive if the percentage of drop-puts during the study period did not 
exceed 20% for short term follow-up (<= 3 months) or 30% for long term 
follow-up (> 3 months)
F Intention-to-treat Positive if an intention-to-treat analysis was performed for the outcome 
variable
G Controlled for confounders Positive if the analysis was controlled for potential confounders
H Data-collection method Positive if objective measures were used for data collection on the outcome 
variable(s)
I Follow-up Positive if follow-up was 6 months or longer.
104 Chapter 5
Appendix 3: Methodological quality score per publication per criterion.
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Methodological quality
Randomization procedure 
(clear description + random 
aselect numbers)
- + + + ? + - ? + ? + ? ? + + + ? ?
Similarity of groups at 
baseline on outcome
+ +/- +/? + - ? ? ? ? + + + + + + + ? +
Blinding of allocation to 
which group  
(participants did not know)
- - - - - - ? - - - + + - - - + - -
Compliance to the 
intervention by opinion of 
the reviewer
+ + - ? + + ? ? ? + ? ? - - - - + -
Loss to follow-up  
(20% < 3 mnd, 30% > 3 mnd)
- + + + + + - + + + + - + + - - + +
Intention to treat analysis 
performed
- + + + - + - - + - - - - - + - - +
Analysis controlled for 
confounders
+ + ? + ? ? + + + + ? + ? ? + + ? +
Data-collection method 
(subjective vs objective)
- - +/- - + - - +/- +/- + - - - +/- +/- - + +/-
Follow-up  
(6 months or longer)
- - + - + + + + + + - + + + + + - -
TOTAL 3 5.5 5 5 4 5 2 3.5 5.5 6 4 4 3 4.5 5.5 5 3 4.5
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ABStRACt
Background: Health promotion programs (HPPs) are thought to improve health behav-
ior and health, and their effectiveness is increasingly being studied. However, participa-
tion in HPPs is usually modest and effect sizes are often small. This study aims to (1) gain 
insight into the degree of participation of employees in HPPs, and (2) identify factors 
among employees that are associated with both their intention to participate and actual 
participation in HPPs.
Methods: Employees of two organizations were invited to participate in a six-month 
follow-up study (n=744). Using questionnaires, information on participation in HPPs 
was collected in two categories: employees’ intention at baseline to participate and 
their actual participation in a HPP during the follow-up period. The following potential 
determinants were assessed at baseline: social-cognitive factors, perceived barriers and 
facilitators, beliefs about health at work, health behaviors, and self-perceived health. 
Logistic regression analyses, adjusted for demographics and organization, were used to 
examine associations between potential determinants and intention to participate, and 
to examine the effect of these determinants on actual participation during follow-up.
Results: At baseline, 195 employees (26%) expressed a positive intention towards 
participation in a HPP. During six months of follow-up, 83 employees (11%) actually 
participated. Participants positively inclined at baseline to participate in a HPP were 
more likely to actually participate (OR: 3.02, 95%CI: 1.88-4.83). Privacy-related barriers, 
facilitators, beliefs about health at work, social-cognitive factors, and poor self-perceived 
health status were significantly associated with intention to participate. The odds of em-
ployees actually participating in a HPP were higher among participants who at baseline 
perceived participation to be expected by their colleagues and supervisor (OR: 2.87, 
95%CI: 1.17-7.02) and in those who said they found participation important (OR: 2.81, 
95%CI: 1.76-4.49).
Conclusions: Participation in HPPs among employees is limited. Intention to participate 
predicted actual participation in a HPP after six months of follow-up. However, only 
21% of employees with a positive intention actually participated during follow-up. 
Barriers, facilitators, beliefs about health at work, social-cognitive factors, and a poor 
self-perceived health status were associated with intention to participate, but hardly 
influenced actual participation during follow-up.
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intRODuCtiOn
Companies increasingly offer workplace health promotion programs (WHPPs) to their 
employees. Poor health and unhealthy lifestyle are important causes of displacement 
from the labor force and productivity loss.1, 2 Workplaces are considered to be an effec-
tive setting for health promotion due to the possibility to reach a large proportion of the 
general population who spend a large amount of time there.3 Hence, workplace health 
promotion programs have the potential to reach a large amount of persons aged 18 to 
64, including many employees whose health and lifestyle needs improvement.
Systematic reviews have shown that WHPPs can improve lifestyle4-7, increase produc-
tivity at work, and decrease sickness absence.8-11 However, the effects of WHPPs are often 
small12 and participation is usually modest13, despite the fact that most employees are 
positive about health promotion at work.14, 15 Since small effects and low participation 
greatly diminish the potential gains of WHPPs10, it is important to study the factors that 
potentially impede or facilitate participation.
Intervention studies are mainly concerned with studying the effectiveness of WHPPs. 
However, since low participation results in low effectiveness and is not cost-effective, 
it may just be as important to study participation. Participation is one of the aspects 
studied in process evaluations, which looks at reasons for success or failure of the pro-
gram. However, such evaluations are often not conducted16 and are often only used to 
evaluate newly developed WHPPs. In companies, the health promotion programs (HPPs) 
offered to employees might differ from those. Therefore, it is relevant to investigate 
determinants of participation among employees in companies that already offer HPPs 
that are aimed at changing various types of employees’ health behavior.
It is widely known that there are both barriers and facilitators to participation in a 
HPP. A review of the literature reveals multiple barriers that have claimed to impede 
participation in HPPs. These include lack of time, lack of motivation, unfavorable work 
schedule, inconvenient location, costs, and already feeling healthy.17-21 There is also evi-
dence for facilitators, such as willingness to change one’s lifestyle.18, 22 However, there is a 
lack of studies investigating the extent to which these barriers and facilitators influence 
actual participation in WHPPS.13
Social cognitive theories such as the Attitude Social-influence Self-efficacy (ASE) 
model23 and the Theory of Planned Behavior (TPB)24 are often used when developing 
interventions for health promotion.25 These theories identify intention as being a core 
construct that precedes actual behavior, and intention towards a behavior (e.g. intention 
to participate in a WHPP) is often measured as a proxy for actual behavior.26 However, 
there is increasing debate regarding the gap between intention and actual behavior, 
a debate that addresses the issue of a positive intention not necessarily resulting in 
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a behavior change.27,  28 It is therefore crucial to investigate both intention and actual 
behavior to become engaged in health promotion.
Due to the potential gain in health and work productivity and due to the positive at-
titude of employees to workplace health promotion, there is a clear need to investigate 
how participation can be increased. This study aims to (1) gain insight into the degree 
of participation of employees in HPPs, and (2) identify factors among employees that 
are associated with both their intention to participate and actual participation in HPPs.
MEtHODS
Study population
The population in this six-month follow-up study consisted of employees of a plastics 
manufacturer (organization 1, n=874) and a paint manufacturer (organization 2, n=1281) 
who held various jobs (e.g. office, laboratory, and manual workers). Both organizations 
had in place a variety of HPPs that were accessible for all employees. The organizations 
provided access to a fitness center either on site or close to the organization, consults 
with a dietitian and an occupational physician, smoking cessation programs, and mind-
fulness training. Policy changes were not considered as HPPs.
Between 2010 and 2012, all employees were invited by e-mail to fill in two online 
questionnaires: a baseline questionnaire and a follow-up questionnaire six months later. 
For this study, we included all employees who completed both the baseline and follow-
up questionnaires.
Of the 2155 employees invited, 1128 (52%) completed the baseline questionnaire. Of 
this group, 761 (68%) also completed the follow-up questionnaire after six months and 
748 employees (98%) provided informed consent. Four employees were excluded due 
to implausible or missing data on height, weight, or physical activity. The final study 
sample comprised 744 employees (organization 1, n=279; organization 2, n= 465).
Informed consent was requested at the start of the baseline-questionnaire. The Medi-
cal Ethical Committee of Erasmus MC (Rotterdam, the Netherlands) declared that the 
Medical Research Involving Human Subjects Act did not apply to the current study and 
the committee had no objection to the execution of this study.
Data collection
Intention to participate and actual participation
Three measures of participation in a HPP were assessed: intention to participate, actual 
participation before the start of the study, and actual participation during the six-month 
follow-up period. A HPP was defined in the questionnaire as follows: “A program that is 
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aimed at improving your health behavior. For example, smoking cessation programs, 
fitness participation, participating in meetings on healthy nutrition.”
At baseline, participants were asked whether they had the intention of participating 
in a WHPP. To enhance comparability with actual participation, the five possible answers 
were dichotomized into ‘totally agree, agree’ and ‘totally disagree, disagree, neutral’.
At baseline, actual participation in a WHPP prior to enrollment in the study was as-
sessed by asking participants whether they had participated in a WHPP in the past 12 
months, and if so, what the topic of the program was (physical activity, healthy nutrition, 
smoking cessation, stress management, or health risks). Employees who had partici-
pated in multiple programs were asked to answer the question for to the most recent 
program followed.
At six-month follow-up, employees were asked whether they had participated in a HPP 
during the follow-up period. Employees who had participated were asked to name the 
topic of the HPP (physical activity, healthy nutrition, smoking cessation, stress manage-
ment, or health risks), whereby multiple answers were permitted (i.e. multiple HPPs). For 
each topic, employees were then asked whether the HPP was organized through work or 
at their own discretion. Employees were classified as ‘sustainers’ if they had participated 
in a HPP in the year before enrollment and during the six-month follow-up period; as 
‘new’ if they had not participated in the year before enrollment but had started a HPP 
during the follow-up period; and as ‘quitters’ if they had only participated in a HPP in the 
year before enrollment in the study.
Social-cognitive factors
We formulated six statements that addressed attitude (two items i.e. importance of par-
ticipating in WHPP, pleasantness of participating in WHPP), social support (three items 
i.e. support for participating in WHPP from supervisor, from colleagues, from friends and 
or family), and self-efficacy (one item i.e. believing that when willing to one succeeds 
in participating in a WHPP). The statements on support from supervisor and colleagues 
were combined into a single item (‘colleagues and or supervisor stimulate participa-
tion’ (Spearman’s Rho: 0.42)) that was positive when one of the underlying items was 
answered positively. The statements were based on important constructs from the 
Attitude-Social influence-Self-efficacy model23 and were not strongly correlated (Spear-
man’s Rho range: 0.02-0.32). Since the purpose was to investigate whether the presence 
or absence of a factor was associated with participation, the five possible answers were 
dichotomized into ‘totally disagree, disagree, neutral’ and ‘totally agree, agree’.
Barriers and facilitators
Employees were asked to indicate the degree to which potential barriers or facilitators 
would respectively impede or facilitate them in their decision to participate in a WHPP. We 
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formulated two privacy-related barriers (e.g. ‘I would rather keep my work and private life 
separate’), two health-related barriers (e.g. ’I’m healthy’), and another two work-related 
barriers (e.g. ‘I have an unfavorable work schedule’). Two health-related facilitators were 
formulated (e.g. ‘I want to improve my health’), and another two work-related facilita-
tors (e.g. ‘I find it enjoyable to work on my health together with colleagues.’). Since the 
purpose was to investigate whether the presence or absence of a factor was associated 
with participation, the five possible answers were dichotomized into ‘totally disagree, 
disagree, neutral’ and ‘totally agree, agree’. Additionally, sum scores were calculated for 
barriers and facilitators based on the number of barriers and facilitators identified.
Beliefs about health at work
Three statements were formulated that addressed employees’ beliefs with regard to 
workplace health promotion (e.g. ‘It is a good thing that my employer is trying to im-
prove employees’ health’). Since the purpose was to investigate whether the presence 
or absence of a factor was associated with participation, the five possible answers were 
dichotomized into ‘totally disagree, disagree, neutral’ and ‘totally agree, agree’.
Self-perceived health and health behavior
Self-perceived health was measured using the first question of the Short Form-12 (SF-
12) questionnaire (“Overall, how would you rate your health during the past 4 weeks?”). 
The five possible answers were dichotomized into ‘poor or fair’ and ‘good, very good, or 
excellent’.29
Body Mass Index (BMI: weight/height2) was calculated based on self-reported weight 
in kilograms and height in meters and categorized into normal weight (BMI < 25 kg/m2), 
overweight (25 ≤ BMI < 30 kg/m2), and obese (BMI ≥ 30 kg/m2).
Fruit and vegetable intake was measured using a slightly adapted version of the Dutch 
Food Frequency Questionnaire.30 The six-item questionnaire asked about the monthly 
intake of different fruits (four items, e.g. apple, fruit juice) and vegetables (two items: 
cooked and raw vegetables). Dichotomization was based on the Dutch guidelines for 
healthy nutrition, which states that one should consume 200 grams of fruit and 200 
grams vegetables daily. Employees who ate at least 400 grams of fruit and vegetables 
per day were considered those meeting the guidelines.
Physical activity was measured by a slightly adapted version of the International 
Physical Activity Questionnaire (IPAQ)31, which measures physical activity of moderate 
and vigorous intensity. The average amount of leisure time spent on moderate and 
vigorous intensity physical activity was calculated as follows: employees were first asked 
how many days per week they engaged in moderate and vigorous intensity physical 
activity; they were then asked how many minutes on average was spent on moderate or 
vigorous intensity physical activity, per occasion. Dichotomization was based on recom-
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mendations for moderate intensity physical activity that requires such levels of activity 
for at least 30 minutes per day.32 Employees who were physically active at a moderate 
intensity level for at least 210 minutes a week (7 times 30 minutes) were considered to 
have met this recommendation. Someone who was active at vigorous intensity for at 
least 20 minutes on at least three occasions per week met the recommendations for 
vigorous intensity physical activity.
Smoking was assessed using a single-item question: “Do you smoke?”. Answer pos-
sibilities were: ‘yes’, ‘now and then’, and ‘no’. Employees answering the question with ‘yes’ 
or ‘now and then’ were defined as being a ‘current smoker’.
Individual characteristics
The following individual characteristics were assessed: age, gender, and educational 
level. Age was categorized into three groups: 18-39, 40-49, 50-65. Educational level 
was determined by asking the employees about their highest level of education, which 
was then categorized as follows: low (primary school, lower and intermediate-level sec-
ondary schooling, or lower vocational training); intermediate (higher-level secondary 
schooling or intermediate vocational training); and high (higher vocational training or 
university).
Data analysis
Descriptive statistics were used to report on the following: characteristics of the study 
population; participation prior to enrollment and during follow-up; barriers, facilitators, 
beliefs about health at work, and social-cognitive factors; and positive intention and 
actual participation according to number of barriers or facilitators perceived.
Logistic regression analyses, adjusted for age, gender, educational level, and orga-
nization, were used to study associations between the independent and dependent 
variables. The independent variables were barriers and facilitators, beliefs about health 
at work, social-cognitive factors, health behaviors, and self-perceived health. The 
dependent variables were intention to participate and actual participation during the 
six-month follow-up period.
Additional analyses were conducted to investigate whether the associations between 
health behaviors and self-perceived health on the one hand, and intention to participate 
and actual participation on the other, remained after adjustment for barriers, facilitators, 
moral beliefs, and social-cognitive factors. We also investigated whether selective loss 
to follow-up occurred.
The odds ratio (OR) was estimated as measure of association with a corresponding 
95% confidence interval (95% CI). All analyses were carried out using the IBM SPSS 
Statistics version 20 for Windows (SPSS Inc., Chicago, IL, USA).
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RESultS
Description of the study population
The study population consisted of 744 employees with a mean age of 44.9 years (SD: 9.2) 
and mean BMI of 25.7 kg/m2 (SD: 3.6). Further details are presented in Table 1.
The percentage of employees aged 50 years or older was higher in the group who 
completed both questionnaires than in the group who completed only the baseline 
questionnaire (34% versus 26%), but gender and educational level distribution were 
similar. Employees lost to follow-up did not differ from those completing both question-
naires with regard to their intention to participate in a WHPP, past participation, health 
behavior, or self-perceived health. However, the percentage of employees with high 
self-efficacy was significantly lower among employees lost to follow-up (51% versus 
63%) and a higher percentage of this group reported the barrier ‘unfavorable work 
schedule’ (17% versus 12%) (data not shown).
table 1: Characteristics of the study population (n=744).
n %
Individual characteristics
Age
18-39 217 29.2
40-49 270 36.3
50-65 257 34.5
Male 548 73.7
Educational level
Low 145 19.5
Intermediate 201 27.0
High 398 53.5
Health behaviors and health
Body Mass Index
Normal weight (BMI < 25 kg/m2) 359 48.3
Overweight (25 ≤ BMI < 30 kg/m2) 300 40.3
Obese (BMI 30kg/m2 and higher) 85 11.4
Insufficient moderate physical activity (less than 30 min a day) 374 50.3
Insufficient vigorous physical activity (less than 3 days a week 20 min) 570 76.6
Insufficient fruit and vegetable intake (less than 400 grams a day) 493 66.3
Current smoker 140 18.8
Less than good self-perceived health 33 4.4
Participation in a health promotion program
Intention to participate 195 26.2
Participated during the 12 month period prior to enrollment 95 12.8
Participation during six-month follow-up period 83 11.2
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Participation in health promotion program
In the year before the baseline-measurement, 95 employees (13%) had participated in 
a WHPP (Table 2). During the six-month follow-up period, 83 employees (11%) partici-
pated in at least one HPP. The 83 employees participated in a total of 117 programs. Most 
employees participated in programs that were aimed at healthy nutrition (34%), health 
risks (32%), or physical activity (21%) (Table 2).
During the six-month follow-up period, 32 employees (34%) had continued with at 
least one program after enrollment (sustainers), 51 employees (8%) started with at least 
one program during follow-up (new), and 63 employees (66%) quit following a program 
(quitters) (Table 2).
Social-cognitive factors
At baseline, 195 employees (26%) had a positive intention towards participating in 
a WHPP. Of those, 40 employees (21%) actually participated in a program during the 
six-month follow-up period. Employees with a positive intention at baseline were more 
likely to actually participate during follow-up (OR: 3.02, 95%CI: 1.88-4.83) (Table 3).
Employees who had a positive attitude towards WHPPs, a high level of social support, 
and a high level of self-efficacy had significantly higher odds of having a positive inten-
tion towards participating in a WHPP, and had slightly higher odds of actual participa-
tion during follow-up (Table 3). In particular, a positive attitude towards the importance 
of participating in a WHPP was strongly associated with a positive intention (OR: 43.00, 
95%CI: 26.83-68.91) and was also statistically significantly associated with actual par-
ticipation during the six-month follow-up period (OR: 2.81, 95%CI: 1.76-4.49) (Table 3).
table 2: Actual participation in a health promotion program before enrollment and during follow-up di-
vided by topic.
Participation before 
enrollment
Participation 
during follow-up
Participation sustainers, new, and quitters
Sustainers New Quitters
n=95 n=83 n=32 n=51 n=63
Physical activity 33% 21% 20% 21% 35%
Healthy nutrition 40% 34% 34% 34% 37%
Smoking cessation 1% 4% 2% 5% 0%
Stress management 13% 9% 14% 7% 14%
Health risks 14% 32% 30% 33% 14%
Participation before enrollment: participation in a WHPP during the 12-month period prior to the baseline 
measurement. Participation during follow-up: participation in a HPP during the six-month follow-up pe-
riod. Sustainers: employees who participated in a program both before enrollment and also during follow-
up. New: employees who only participated in a program during follow-up. Quitters: employees who only 
participated in a program before enrollment.
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table 3: Characteristics of the determinants and their association with intention to participate and actual 
participation during follow-up.
Positive on 
statement
Positive intention
 
(n=195)
Actual participation 
during follow-up  
(n=83)
n (%) OR (95%CI) OR (95%CI)
Intention to participate in a WHPP 195 (26.2) n/a 3.02 (1.88-4.83)*
Participated during the 12 month period prior to 
enrollment
95 (12.8) 5.92 (3.70-9.49)* 5.82 (3.40-9.96)*
Social-cognitive factors
Attitude
Important to participate 215 (28.9) 43.00 (26.83-68.91)* 2.81 (1.76-4.49)*
Pleasant to participate 620 (83.3) 8.64 (3.73-20.06)* 1.99 (0.93-4.27)
Social support
Colleagues and or supervisor stimulate participation 68 (9.1) 2.83 (1.70-4.73)* 1.77 (0.90-3.49)
Family and or friends stimulate participation 79 (10.6) 6.84 (4.13-11.31)* 1.64 (0.86-3.15)
Self-efficacy
High self-efficacy 467 (62.8) 4.43 (2.89-6.79)* 1.60 (0.96-2.66)
Barriers
Privacy related
Holding work and private preferably separate 371 (49.9) 0.44 (0.31-0.62)* 0.91 (0.57-1.46)
Want to organize it self 434 (58.3) 0.25 (0.18-0.36)* 0.92 (0.58-1.48)
Health related
I’m healthy 531 (71.4) 0.74 (0.52-1.06) 1.25 (0.74-2.11)
Currently under treatment 140 (18.8) 1.32 (0.88-1.99) 1.50 (0.88-2.58)
Work related
Unfavorable work schedule 90 (12.1) 1.48 (0.91-2.41) 0.64 (0.28-1.45)
Not knowing who to go to 77 (10.3) 1.67 (1.01-2.76)* 0.65 (0.27-1.56)
Facilitators
Health related
Wanting to improve my health 498 (66.9) 7.15 (4.26-12.00)* 1.44 (0.86-2.42)
Thinking a WHPP is useful 419 (56.3) 13.50 (7.98-22.83)* 1.45 (0.90-2.35)
Work related
Pleasant to engage in activities with colleagues 150 (20.2) 3.78 (2.58-5.55)* 1.07 (0.61-1.89)
Supervisor or colleagues expect me to participate 28 (3.8) 3.00 (1.40-6.46)* 2.87 (1.17-7.02)*
Beliefs about health at work
Good thing that the supervisor tries to improve 
employees health
599 (80.5) 4.44 (2.43-8.10)* 0.93 (0.52-1.65)
Interference of my supervisor on my health is an 
invasion of my privacy
139 (18.7) 0.45 (0.27-0.74)* 1.22 (0.69-2.17)
My health is a personal matter 485 (65.2) 0.69 (0.49-0.98)* 0.81 (0.50-1.30)
Positive intention: employees with a positive intention towards participating in a WHPP. Participation dur-
ing follow-up: employees who participated in a HPP during the six-month follow-up period. Determinants 
are categorized into social-cognitive factors, barriers, facilitators, and beliefs about health at work.
Analyses adjusted for age, gender, educational level, and organization.
* statistically significant at p < 0.05
n/a: not applicable
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Barriers and facilitators
The higher the number of barriers perceived by employees as preventing them from 
participating in a WHPP, the less likely they were to have a positive intention towards 
participating in a WHPP. The reverse pattern was observed for the number of facilitators 
perceived. These patterns were not observed for actual participation (Figure 1).
The most frequently mentioned barrier preventing participation in a WHPP was ‘I am 
already healthy’ (71.4%) and the most frequently mentioned facilitator was ‘I want to 
improve my health’ (66.9%) (Table 3).
Employees who stated that privacy-related factors would inhibit them from partici-
pating in a WHPP were more likely to have a negative intention towards participation. All 
facilitators increased the likelihood of having a positive intention towards participation 
(ORs: 3.00-13.50). An increased likelihood for actual participation was also observed for 
these barriers and facilitators, but to a lesser – non-significant – extent (Table 3).
Beliefs about health at work
In total, 81% of participants thought it was a good idea that their employer would try to 
improve employees’ health, and only 19% considered it to be a violation of their privacy 
for their supervisor to interfere with their health. Employees who were positive about 
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figure 1: Number of barriers (left) or facilitators (right) perceived by the employees against the percentage 
of employees who expressed a positive intention to participate in a WHPP (grey) or actually participated 
(black).
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health promotion at work were more likely to have a positive intention towards partici-
pating in a WHPP, but were not more likely to actually participate (Table 3).
Self-perceived health and health behaviors
Employees whose self-perceived health was less than good were more likely to have a 
positive intention towards participating in a WHPP (OR: 2.36, 95%CI: 1.15-4.82). However, 
such employees were not more likely to actually participate during follow-up (Table 4). 
None of the health behaviors were statistically significantly associated with either in-
tention to participate or actual participation (Table 4). The strength of the associations 
between health and health behaviors and intention and participation barely changed 
following adjustment for barriers and facilitators (data not shown).
DiSCuSSiOn
A minority of the employees who responded (26%) had a positive intention towards 
participating in a WHPP, and even fewer employees (11%) actually participated during 
the six-month follow-up period. Although employees who had a positive intention 
were more likely to actually participate in a HPP, only 21% of those employees with a 
positive intention turned this into action by actually participating in a HPP. Employees 
who experienced barriers were more likely to have a negative intention while those who 
experienced facilitators were more likely to have a positive intention towards participat-
table 4: Adjusted associations between health behaviors and self-perceived health, and positive intention 
and actual participation during follow-up.
Positive intention 
(n=195)
Actual participation during 
follow-up (n=83)
OR (95%CI) OR (95%CI)
Health behaviors and health
Body Mass Index
Overweight 1.00 (0.69-1.45) 1.21 (0.72-2.04) 
Obesity 1.37 (0.80-2.33) 1.77 (0.89-3.58) 
Insufficient moderate physical activity 0.87 (0.63-1.22) 1.56 (0.97-2.50)
Insufficient vigorous physical activity 0.72 (0.49-1.04) 0.71 (0.43-1.19)
Insufficient fruit and vegetable intake 0.71 (0.50-1.00) 1.16 (0.71-1.90)
Smoking 0.85 (0.55-1.31) 0.60 (0.30-1.18)
Less than good self-perceived health 2.36 (1.15-4.82)* 1.38 (0.51-3.71)
Positive intention: employees with a positive intention towards participating in a WHPP.
Actual participation during follow-up: employees who participated in a HPP during the six-month follow-
up period.
Adjusted for age, gender, educational level, and organization.
* statistically significant at p <0.05
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ing in a WHPP. Employees were also more likely to have a positive intention if they had 
a positive attitude towards WHPPs, a high level of social support, and a high level of 
self-efficacy and if their self-perceived health status was less than good. However, very 
few of the tested possible determinants predicted actual participation during the six-
month follow-up period.
The fact that we found such low levels of participation is partly in line with findings from 
others. A systematic review has shown that participation varies greatly between WHPPs, 
with a median participation of 33%.13 The fact that the studies included in this review 
targeted newly implemented programs, while the current study assessed participation 
in programs already offered by the organizations, might explain the lower levels of 
participation observed here. The organizations in our study did not implement any new 
HPPs during the study period. It is also possible that employees who were motivated to 
participate had already attended a program in the past and, therefore, did not partici-
pate again. This notion of newness improving participation is supported by the results 
of a Delphi study that found that exposure to a behavior change intervention improved 
when the content of the intervention was changed regularly.33
Social cognitive theories such as the ASE-model23 hypothesize that a positive attitude, 
high levels of social support, and high self-efficacy bring about a positive intention, 
which then leads to a behavior change. The first step is corroborated in this study: a posi-
tive attitude, a high level of social support, and a high self-efficacy were associated with 
a positive intention towards participation. However, our study could not corroborate the 
importance of specific behavioral determinants as observed in other studies on social-
cognitive factors and actual behavior, for instance with an increase in fruit and vegetable 
intake.34, 35 Although the second step – from intention to behavior –  is also supported 
by our results (i.e. a positive intention predicted actual participation), in absolute terms, 
only 21% of those with a positive intention actually participated. This corroborates the 
idea of the so-called intention–behavior gap, whereby a positive intention does not 
necessarily result in a behavior change. The modest proportion of 21% falls within the 
range of 18% to 60% observed in a meta-analysis that studied the relationship between 
intention and behavior with regard to physical activity.27 The intention-behavior gap 
was also seen in two other meta-analyses, which demonstrated that, when implement-
ing interventions, targeting intention has limited success in changing behavior.28, 36 In 
order to positively mediate the relationship of intention with behavior, careful planning, 
maintaining a high self-efficacy, and action control have been suggested.37 So, although 
intention may predict behavior, researchers must be aware of a possible intention-
behavior gap when conducting future research using intention as a proxy for behavior.
Almost all factors (i.e. social-cognitive factors, barrier, facilitators, and beliefs about 
health at work) were statistically significantly associated with intention to participate, but 
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not with actual participation during the six-month follow-up period. This suggests that 
other factors play a role when deciding to actually participate. One explanation might 
be that programs do not match employees’ preferences. In other words, enrollment of 
participants may have been limited due to the set-up of the programs (e.g. group or 
individual programs; receiving information or completing assignments as content), the 
time at which the program takes place (e.g. after work hours)20, or the way the program 
is delivered (e.g. provision of information, availability).38 A second reason might be the 
influence of the social environment on actual participation. Social ecological models 
hypothesize that an individual’s behavior is affected by factors at different levels: intra-
personal, interpersonal, institutional, community/society, and policy.39 In this context, 
an employee might have the intention to participate in a program (intrapersonal), but 
may not be supported by management in executing his intended behavior (institutional 
level), for example in the case of WHPPs not being offered during work time.39 Manage-
ment support is found to be a major contributor to the success of WHPPs40-42, which is 
supported by our results that showed that employees were more likely to participate 
when they felt that their supervisor or colleagues expects them to participate.
In an additional analysis, we found that barriers and facilitators had no influence on 
the transition from intention to participation. However, one should bear in mind that 
this analysis had limited power due to the small number of employees with a positive 
intention who also reported actual participation in a HPP.
Our finding that employees’ health behavior did not significantly influence their inten-
tion nor their actual participation during follow-up is in line with that of Groeneveld and 
colleagues (2009).17 Jorgensen and colleagues (2013) described that employees with a 
moderate self-perceived health were more likely to contact a health professional.43 In 
our study, a low self-perceived health status was significantly associated with a positive 
intention, indicating that those employees who need it most are indeed interested. 
However, self-perceived health was not related to actual participation.
It has been suggested previously that research aimed at gaining more insight into 
the determinants of participation should focus on the underlying reasons for success 
and failure in participation.39 Indeed, theories and frameworks such as the ‘Intervention 
mapping’ protocol44 and participatory and peer-led interventions have been developed 
to this end, both aimed at developing successful interventions with a high take-up level 
by incorporating the needs and preferences of potential participants. Since the current 
study had an individualistic focus, future research needs to investigate the influence of 
the physical and social environment on actual behavior and whether this might partly 
explain the intention-behavior gap in participation.
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Limitations
This study has four main limitations. First, the fact that the study-design investigating as-
sociations with intention were cross-sectional does not permit further exploration with 
regard to causality. However, the relation between potential determinants and actual 
participation were studied using a study design with a six-month follow-up. Second, 
employees’ intention to participate was questioned about HPPs at the workplace, while 
actual participation was determined for HPPs both at the workplace and at employees’ 
own discretion. The data structure made it impossible to disentangle participation 
through work and at a private setting; employees could have indicated that they had 
participated in multiple programs, one of which might have been through work and 
the other in a private setting. Therefore, actual participation in programs organized or 
facilitated by the employer might be even lower. In addition, this discrepancy in how 
participation is questioned might have led to differences in ORs for intention and actual 
participation, since these factors relate to a greater extent to participation in a WHPP 
(intention) than to a HPP (actual participation). However, the relations with actual 
participation were not statistically significant. The third limitation stems from the low 
percentage of employees who actually participated in a HPP during the six-month 
follow-up period, which resulted in a lack of statistical power. This is illustrated by 
several high non-significant ORs for relations between specific determinants and actual 
participation (for example, ‘colleagues and or supervisor stimulate participation’). Future 
research in larger populations recommended. Finally, selection bias as well as reporting 
bias cannot be ruled out. It could be hypothesized that employees with a low intention 
towards participating in a WHPP did not participate in this study. A large proportion 
of employees in this study had a negative intention towards participating in a WHPP 
therefore, this will most likely not have affected our results. However, the prevalence of 
a less than good self-perceived health was lower among participants (4.4%) than in the 
general Dutch population (19.9%).45 This difference might be partly explained by that 
the general population also includes unemployed and disabled persons who are more 
likely to have a poor self-perceived health status. For future research, it is recommended 
to gather also information on the health-related characteristics of non-responders. With 
regard to loss to follow-up, no differences were found with regard to gender, educational 
level, health, and health behaviors between employees who completed both question-
naires and those who completed only the baseline questionnaire.
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COnCluSiOn
Overall, actual participation of employees in health promotion programs was limited. 
Although a positive intention predicted actual participation, most employees with a 
positive intention did not engage in a health promotion program during the six-month 
follow-up period, indicative of an intention-behavior gap. Employees with a positive 
attitude, high levels of social support, and a high self-efficacy were more likely to have 
a positive intention to participate in a WHPP. Employees perceiving barriers were less 
likely to express a positive intention towards participation, while the opposite was true 
for employees perceiving facilitators. Employees with a less than good self-perceived 
health status were more likely to have a positive intention, indicating that those employ-
ees who need it most are also those most interested. Actual participation was higher 
among those employees who considered participation important and thought it was 
expected of them by their supervisor or colleagues, corroborating the idea that the 
workplace could be a fruitful setting for health promotion.
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ABStRACt
Background: Low participation in health promotion programs (HPPs) might hamper 
their effectiveness. A potential reason for low participation is disagreement between 
needs and preferences of potential participants and the actual HPPs offered. This study 
aimed to investigate employees’ need and preferences for HPPs, whether these are 
matched by what their employers provide, and whether a higher agreement enhanced 
participation.
Methods: Employees of two organizations participated in a six-month follow-up study 
(n=738). At baseline, information was collected on employees’ needs and preferences 
for the topic of the HPP (i.e. physical activity, healthy nutrition, smoking cessation, stress 
management, general health), whether they favored a HPP via their employer or at their 
own discretion, and their preferred HPP regarding three components with each two 
alternatives: mode of delivery (individual vs. group), intensity (single vs. multiple meet-
ings), and content (assignments vs. information). Participation in HPPs was assessed 
at six-month follow-up. In consultation with occupational health managers (n=2), 
information was gathered on the HPPs the employers provided. The level of agreement 
between preferred and provided HPPs was calculated (range: 0-1) and its influence on 
participation was studied using logistic regression analyses.
Results: Most employees reported needing a HPP addressing physical activity (55%) 
and most employees preferred HPPs organized via their employer. The mean level of 
agreement between the preferred and offered HPPs ranged from 0.71 for mode of 
delivery to 0.84 for intensity, and was 0.47 for all three HPP components within a topic 
combined. Employees with a higher agreement on mode of delivery (OR: 1.72, 95%CI: 
0.87-3.39) and all HPP components combined (OR: 2.36, 95%CI: 0.68-8.17) seemed to be 
more likely to participate in HPPs, but due to low participation these associations were 
not statistically significant.
Conclusion: HPPs aimed at physical activity were most needed by employees. The 
majority of employees favor HPPs organized via the employer above those at their own 
discretion, supporting the provision of HPPs at the workplace. This study provides some 
indications that a higher agreement between employees’ needs and preferences and 
HPPs made available by their employers will enhance participation.
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intRODuCtiOn
Workplace health promotion programs (WHPPs) are increasingly being provided to 
employees, especially in larger organizations.1 Such programs have shown to be able to 
improve employees’ lifestyle (e.g. physical activity, nutrition).2-4 Moreover, WHPPs may 
increase employees’ productivity at work and decrease their sickness absence.5-8 How-
ever, effect sizes (ES = 0.24) of WHPPs are often modest9, and although most employees 
are interested in WHPPs10 few actually participate.11 Since low participation limits the 
potential effectiveness of WHPPs it is essential to study how to enhance participation.12
The effectiveness of WHPPs as well as participation in WHPPs differ by demographic 
and intervention characteristics. Female employees are more inclined to participate 
and WHPPs among younger employees show greater effects.9,  11 Higher participation 
is reached with WHPPs focusing on multiple behaviors and consisting of various com-
ponents11 and effectiveness of WHPPs is greater when it consists of multiple meetings.9 
Hence, participation in WHPPs and its effectiveness depend partly on the characteristics 
of the study population and the design of the WHPP. Furthermore, barriers related to 
the individual (e.g. no time, no motivation) as well as logistic reasons (e.g. location and 
time of the program) during implementation are often said to impede participation.13-17 
Although these barriers lower the likelihood of employees having a positive intention 
towards participation, they hardly influence their decision to actually participate.18 So, 
more insight is needed into other factors that might explain participation.
Frameworks like the ‘intervention mapping’ protocol19 and ‘precede-proceed’ model20 
emphasize the importance of a needs assessment for developing health promotion 
programs (HPPs) that are attractive and address the needs and preferences of the target 
population. Hence, a disagreement between the needs and preferences of the target 
population and the HPPs provided might lower participation. Studies on preferences 
for HPPs are often qualitative or limited to a HPP developed for a specific research pur-
pose.21-24 There is a lack of quantitative studies investigating HPP needs and preferences 
in general. Furthermore, it is unknown whether the degree to which individuals’ prefer-
ences are met will actually enhance participation. At the workplace, low participation 
might be due to a mismatch between the needs and preferences of the employees and 
the HPPs their employers provide.
This study aimed to investigate employees’ need and preferences with regard to HPPs, 
whether these are matched by what their employers provide, and whether a higher level 
of agreement enhances participation.
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Study population
The population in this six-month follow-up study consisted of employees of a plastics 
manufacturer (organization 1, n=874) and a paint manufacturer (organization 2, n=1281). 
Both organizations had in place a variety of HPPs that were accessible for all employees.
Between 2010 and 2012, all employees were invited by e-mail to fill in two online 
questionnaires: a baseline questionnaire and a follow-up questionnaire six months later. 
For this study, we included all employees who completed both the baseline and follow-
up questionnaires.
Of the 2155 employees invited, 1128 (52%) completed the baseline questionnaire. Of 
this group, 761 (68%) also completed the follow-up questionnaire after six months and 
748 employees (98%) provided informed consent. Four employees were excluded due 
to implausible or missing data on height, weight, or physical activity, and six employees 
because of incomplete information on HPP preferences. The final study sample com-
prised 738 employees (organization 1, n=276; organization 2, n=462).
Informed consent was requested at the start of the questionnaire. The Medical Ethi-
cal Committee of Erasmus MC (Rotterdam, the Netherlands) declared that the Medical 
Research Involving Human Subjects Act did not apply to the current study and the com-
mittee had no objection to the execution of this study.
Data collection
Participation in a HPP
At six-month follow-up, employees were asked whether or not they had actually par-
ticipated in a HPP during the six-month follow-up period. A HPP was defined in the 
questionnaire as follows: “A program that is aimed at improving your health behavior. 
For example, smoking cessation program, fitness participation, participating in a meet-
ing on healthy nutrition.”. HPPs could either be organized by the employer or by the 
employees themselves (referred to as ‘own discretion’).
HPP preferences
At baseline, all employees were asked about their needs and preferences with regard 
to HPPs. The first question asked about the topic the HPP needed to address, distin-
guishing physical activity, healthy nutrition, smoking cessation, stress management, 
and general health (“When you would participate in a health promotion program, what 
should it be aimed at?”). Every employee was asked to choose at least one topic but 
multiple topics were permitted. A summation was calculated for the number of HPP 
topics the employee indicated. Per topic, employees were asked whether they favored 
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a HPP that was organized via their employer or at their own discretion. Additionally, per 
topic, employees were asked about what HPP they preferred with regard to three com-
ponents with each two alternatives: mode of delivery (individual versus group program), 
intensity (single meeting versus multiple meetings), and content (provide information 
versus assignments).
HPPs offered by employers
In consultation with the occupational health managers (n=2), we collected information 
on the HPPs they provided. We specifically asked about the HPPs they provided that 
focused on physical activity, healthy nutrition, smoking cessation, stress management, 
or improving general health. Examples of HPPs the organizations offered are a fitness 
center on site or appointments with a dietician (Appendix 1). We categorized all pro-
vided HPPs according to the three components of the design of the HPP (i.e. mode of 
delivery, intensity, and content) (Appendix 2).
Level of agreement
By comparing employees’ preferences for a HPP within a specific topic with the HPPs 
employers provided on that topic we assessed whether there was a match with regard 
to three components of the HPP (i.e. mode of delivery, intensity, content) per topic. 
Furthermore, the percentage of ‘overall agreement’ was calculated per HPP topic. This 
indicates the percentage of employees for whom their preferred HPP matched on all 
three components with what their employer provided.
Three different levels of agreement were calculated. The first level of agreement was 
assessed for each of the three components (i.e. mode of delivery, intensity, content) 
across all topics. This first level of agreement indicated the number of agreements 
between employees’ preferences for the specific component and that of the HPPs 
provided expressed by the number of preferences, taking into account the number of 
topics an employee had indicated. The second level of agreement was calculated across 
all HPP topics and all components. It is the aggregated measure of the first levels of 
agreement and is referred to as all component agreement. The third level of agreement 
was calculated across all components per HPP topic. It assessed the agreement between 
employees’ preference for a particular combination of components for a specific topic 
with the characteristics of the HPPs provided. This level of agreement is the strictest 
measure and is referred to as complete program agreement. All levels of agreement 
have a score ranging from 0 (no agreement at all) to 1 (perfect agreement).
Self-perceived health and health behavior
Self-perceived health was measured using the first question on the Short Form-12 (SF-
12) questionnaire (“Overall, how would you rate your health during the past 4 weeks?”). 
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The five possible answers were dichotomized into ‘poor or fair’ and ‘good, very good, or 
excellent’.25
Body mass index (BMI: weight/height2) was calculated based on self-reported height 
in meters and weight in kilograms and categorized into normal weight (BMI < 25 kg/m2), 
overweight (25 ≤ BMI < 30 kg/m2), and obesity (BMI ≥ 30 kg/m2).
Physical activity was measured using a slightly adapted version of the International 
Physical Activity Questionnaire (IPAQ)26, which measures physical activity of moderate 
intensity. The average amount of leisure time spent on moderate intensity physical 
activity was calculated at follows: employees were first asked how many days per week 
they engaged in moderate intensity physical activity; they were then asked how many 
minutes on average was spent on moderate intensity physical activity, per occasion. 
Dichotomization was based on recommendations for moderate intensity physical activ-
ity that requires such levels of activity for at least 30 minutes per day.27 Employees who 
were physically active at a moderate intensity level for at least 210 minutes a week (7 
times 30 minutes) were considered to have met this recommendation.
Fruit and vegetable intake was measured using a slightly adapted version of the Dutch 
Food Frequency Questionnaire.28 The six-item questionnaire asked about the monthly 
intake of different fruits (four items, e.g. apple, fruit juice) and vegetables (two items: 
raw and cooked vegetables). Dichotomization was based on the Dutch guidelines for 
healthy nutrition that states that one should to consume 200 grams of fruit and 200 
grams vegetables daily. Employees who ate at least 400 grams of fruit and vegetables 
per day were considered to meet the guidelines.
Smoking was assessed using a single-item question: “Do you smoke?”. Answer pos-
sibilities were: ‘yes’, ‘now and then’, and ‘no’. Employees answering the question with ‘yes’ 
or ‘now and then’ were defined as being a ‘current smoker’.
Individual characteristics
The following individual characteristics were assessed: age, gender, and educational 
level. Age was categorized into three groups: 18-39, 40-49, and 50-65. Educational level 
was determined by asking the employees about their highest level of education, which 
was then categorized as follows: low (primary school, lower and intermediate-level sec-
ondary schooling, or lower vocational training); intermediate (higher-level secondary 
schooling or intermediate vocational training); and high (higher vocational training or 
university).
Data analysis
Descriptive statistics were used to report on the following: the characteristics of the 
study population, the topic the HPP needed to address according to the employees, 
whether employees favored the HPP to be organized by their employer or at their own 
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discretion, the preferred HPP per topic with regard to the three components (i.e. mode 
of delivery, intensity, content), and the levels of agreement between the preferred HPP 
and those provided by the employer.
First, logistic regression analysis were used to assess whether selective loss to follow-
up had occurred. Second, logistic regression analyses were used to study associations 
between individual characteristics (age, gender, educational level) and the five needed 
topics of the HPP (i.e. physical activity, healthy nutrition, smoking cessation, stress man-
agement, general health). Third, logistic regression analyses were used to study how the 
health behaviors of the employees were associated with the corresponding topic of the 
HPP. Last, logistic regression analyses, adjusted for individual characteristics, were used 
to study associations between the three different levels of agreement and participation 
in a HPP. In these analyses, the level of agreement was entered as a continuous variable.
The odds ratio (OR) was estimated as measure of association with a corresponding 
95% confidence interval (95%CI). All analyses were carried out using the IBM SPSS Sta-
tistics version 20 for Windows (SPSS Inc., Chicago, IL, USA).
RESultS
Description of the study population
The study population consisted of 738 employees with a mean age of 44.9 years (SD: 9.3) 
and mean BMI of 25.6 kg/m2 (SD: 3.6). Further details are presented in Table 1.
The percentage of employees aged 50 years or older was higher in the group who 
completed both questionnaires than in the group who completed only the baseline 
questionnaire (34% versus 26%), other individual characteristics were similarly distrib-
uted. Employees lost to follow-up did not differ from those completing both question-
naires with regard to self-perceived health and health behavior. Fewer employees who 
completed both questionnaires had a preference for a smoking cessation program (7% 
versus 11%).
Health promotion program preferences
More than half of the employees (55%) reported to need a HPP that addresses physical 
activity, followed by general health (45%), stress management (39%), healthy nutrition 
(33%), and smoking cessation (7%). About half of the employees (47%) indicated need-
ing only one topic to be addressed by a HPP, 32% of the employees indicated two topics, 
and 21% three or more topics.
In general, most employees favored HPPs organized by their employer rather than 
those at their own discretion (59%). Across all topics, employees preferred HPPs that had 
an individual focus (67%) and HPPs that consisted of multiple meetings (62%). For HPPs 
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that address physical activity or stress management, employees favored that the HPP 
gave assignments. For HPPs addressing the other topics (i.e. healthy nutrition, smok-
ing cessation, and general health) employees favored HPPs that provide information 
(Table 2).
The need for a specific HPP topic differed by individual characteristics. HPPs address-
ing physical activity (18-39: OR: 1.58, 95%CI: 1.09-2.28), healthy nutrition (18-39: OR: 
1.99, 95%CI: 1.34-2.96; 40-49: OR: 1.73, 95%CI: 1.18-2.53), and stress management (18-
39: OR: 1.82, 95%CI: 1.25-2.64) were more often needed by younger employees, while 
HPPs focusing on general health were particularly requested by older employees (50-64: 
OR: 1.76, 95%CI: 1.21-2.54). Needs for HPPs on physical activity (intermediate: OR: 1.54, 
95%CI: 1.00-2.38; high: OR: 1.52, 95%CI: 1.04-2.24) and stress management (intermediate: 
OR: 2.47, 95%CI: 1.53-3.97; high: OR: 2.35, 95%CI: 1.53-3.63) were more often expressed 
by higher educated compared to lower educated employees, while smoking cessation 
HPPs were mainly requested by lower (OR: 2.64, 95%CI: 1.28-5.44) and intermediate (OR: 
2.36, 95%CI: 1.20-4.65) educated employees. Only for stress management HPPs there 
table 1: The characteristics of the study population (n=738).
n %
Individual characteristics
Age
18-39 217 29.4
40-49 268 36.3
50-65 253 34.3
Male 544 73.7
Educational level
Low 142 19.2
Intermediate 199 27.0
High 397 53.8
Health behaviors
Body Mass Index (BMI)
Normal weight (BMI < 25 kg/m2) 358 48.5
Overweight (25 ≤ BMI < 30 kg/m2) 297 40.2
Obese (BMI 30 kg/m2 and higher) 83 11.2
Insufficient moderate intensity physical activity (less than 30 min a day) 371 50.3
Insufficient fruit and vegetable intake (less than 400 grams a day) 489 66.3
Current smoker 140 19.0
Self-perceived health
Less than good self-perceived health 33 4.5
Participation in a health promotion program
Participation during six-month follow-up period 83 11.2
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was a gender difference, with more female than male employees needing HPPs focusing 
on this topic (OR: 2.36, 95%CI: 1.69-3.29).
Employees being insufficiently physical active on a moderate intensity were more 
likely to indicate a need for a HPP addressing physical activity (OR: 1.45, 95%CI: 1.08-1.94) 
and employees who currently smoked were more likely to express needing a smoking 
cessation HPP (OR: 58.04, 95%CI: 22.49-149.81). For all other HPP topics no statistically 
significant associations were found between employees’ health behavior and the cor-
responding HPP (data not shown).
Agreement between preferred and offered HPPs
Table  3 shows the degree of agreement for the 15 comparisons between the prefer-
ences of employees with regard to HPPs and what their employer provided. For five 
comparisons, all preferences were matched by the HPPs the employer provided. For 
the other comparisons, the degree of agreement ranged between 31% and 86% with a 
mean degree of agreement of 70%. The preferred HPP matched on all three components 
with what the organizations provided for 24% of the employees who needed a smoking 
cessation HPP to 69% for employees needing a physical activity HPP (Table 3).
The mean level of agreement on the three components of the HPPs varied from 0.71 
(SD: 0.37) for mode of delivery to 0.84 (SD: 0.31) for intensity. The mean level of agree-
ment on all components was 0.78 (SD: 0.20) and that of the complete program was 0.47 
(SD: 0.41) (Table 4).
influence of the levels of agreement on participation
Employees who indicated needing at least two topics to be addressed by a HPP were 
not more likely to participate in a HPP as compared to those employees who indicated a 
single topic (OR: 1.30, 95%CI: 0.82-2.07). The influence of the level of agreement on the 
separate components of the HPP (the first level of agreement) on actual participation 
table 2: Preferences for health promotion programs among 738 employees.
Setting Mode of delivery Intensity Content
Offered by 
employer rather 
than at own 
discretion
Individual rather 
than group
Multiple meetings 
rather than once
Assignments rather 
than information
Topic
Physical activity (n=406) 58% 64% 69% 71%
General health (n=334) 59% 64% 47% 32%
Stress management (n=290) 58% 70% 69% 56%
Healthy nutrition (n=240) 62% 74% 60% 43%
Smoking cessation (n=51) 63% 65% 65% 37%
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ranged from OR=1.12 (95%CI: 0.55-2.28) for content to OR=1.72 (95%CI: 0.87-3.39) for 
mode of delivery. Employees with a higher agreement on all components combined 
seemed to be more likely to participate (OR: 2.36, 95%CI: 0.68-8.17). However, this as-
sociation was not statistically significant. Agreement on all components within a topic 
between the preferred HPP and the HPP provided by the employers, the third level of 
agreement, did not enhance participation (OR: 0.99, 95%CI: 0.57-1.74) (Table  4). Age, 
gender, and educational level were not statistically significantly associated with partici-
pation (ORs close to unity) (data not shown).
DiSCuSSiOn
Most employees needed a HPP aimed at improving physical activity. HPPs organized 
via the employer were favored rather than those at employees’ own discretion. The 
preferred HPP for addressing physical activity had the highest agreement with the HPPs 
table 3: Agreement (%) between preferred and offered health promotion programs (HPPs) among 738 
employees, stratified by topic.
Components Mode of delivery Intensity Content Complete 
program
Topic
Physical activity (n=406) 100% 69% 100% 69%
General health (n=334) 64% 100% 67% 45%
Stress management (n=290) 31% 91% 86% 26%
Healthy nutrition (n=240) 83% 100% 57% 46%
Smoking cessation (n=51) 35% 27% 43% 24%
table 4: The influence of levels of agreement on participation in HPP among 738 employees.
Level of agreement Participation in HPP 
(n=83)
Mean (SD) OR (95%CI)
Level of agreement on
Mode of delivery (0-1) 0.71 (0.37) 1.72 (0.87-3.39)
Intensity (0-1) 0.84 (0.31) 1.19 (0.55-2.58)
Content (0-1) 0.80 (0.33) 1.12 (0.55-2.28)
All components (0-1) 0.78 (0.20) 2.36 (0.68-8.17)
Complete program (0-1) 0.47 (0.41) 0.99 (0.57-1.74)
Note: the analyses are adjusted for individual characteristics, the level of agreement is a continuous vari-
able, therefor the OR indicates the increase in odds by an increase in agreement.
HPP: health promotion program
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the employers provided, followed by HPPs on healthy nutrition, general health, stress 
management, and smoking cessation. The mean level of agreement for the HPP compo-
nents (i.e. mode of delivery, intensity, and content) ranged from 0.71 (mode of delivery) 
to 0.84 (intensity) with an agreement of 0.47 for the complete HPP. The results provided 
some indications that employee’s with a higher agreement between their preferences 
and what their employer provided were more likely to participate in HPPs.
Physical activity is the most needed topic for HPP according to the respondents. The 
popularity of physical activity HPPs was also observed by Persson and colleagues 
(2014).29 In their study, 46% of the employees expressed that they were willing to change 
their health behavior in relation to physical activity. Furthermore, in a recent systematic 
review on WHPPs aimed at a healthy lifestyle, the majority (61%) of the included WHPPs 
focused on improving physical activity.9 Our finding that most employees favored a HPP 
organized by their employer corroborates earlier findings10, 30 and supports the provision 
of HPPs at the workplace. It emphasizes the need to develop effective WHPPs attractive 
to employees. A concern in workplace health promotion is whether those employees 
are reached who would benefit most by participating in HPPs.31,  32 Previous studies 
showed mixed results on this issue.33, 34 We found that those employees not meeting the 
physically activity recommendations were more likely to indicate needing a HPP aimed 
at increasing physical activity. However, for the other health behaviors no association 
was found between unfavorable health behaviors and an expressed need for a HPP ad-
dressing that health behavior.
The needed topic of the HPP differed between demographic groups. Younger employ-
ees more often stated needing a HPP focusing on physical activity, healthy nutrition, and 
stress management while older employees wanted HPPs that addressed general health. 
The latter might reflect the higher prevalence of common health problems and chronic 
diseases at older age. Due to the differences in the needs of employees, it is recom-
mended to conduct needs assessments and tailor interventions to the characteristics of 
the target population. Studies incorporating these methods have shown to lead to more 
positive results with regard to program effectiveness and appreciation.35-37 Moreover, 
performing subgroup analysis in future research may expand our knowledge on who 
participates in which types of WHPP.
Previous studies investigating preferences for health promotion were often qualitative 
or they studied preferences with regard to the development of a specific program.21-24 
Blackford et al (2013) is one of the few investigating preferred strategies for WHPPs in 
general and reported that most employees preferred a stretching program at their desk 
and personalized dietary recipes.13 However, the preferred HPPs were not implemented 
and therefore they could not study whether employees were indeed going to partici-
pate in the preferred programs. In our study, the needs and preferences of employees 
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for HPPs were investigated using questionnaires. In addition, we studied how well the 
HPPs the organizations provided matched the preferences of the employees.  For HPPs 
on physical activity there was a high agreement between preferred HPPs and those 
provided (69%). This was due to the great diversity of physical activity programs the 
employers provided. Smoking cessation programs had the lowest agreement, but since 
only one organization provided such programs this result is distorted. For the organiza-
tion that did provide smoking cessation programs, the level of agreement was much 
higher (55%). The limited provision of HPPs on smoking cessation may reflect a shift 
towards attention for implementing smoking bans. Employers in the Netherlands are 
since 2004 obliged by law to provide smoke-free workplaces.
Some indications were found that employees with a higher level of agreement on the 
way a program was delivered were more likely to participate in a HPP. For the participat-
ing organizations, there was a relatively high agreement on this component for HPPs 
addressing physical activity, healthy nutrition, and general health. However, for stress 
management HPPs there seems to be a lack of individually based HPPs. The associations 
between all component (second level of agreement) and complete program (third level 
of agreement) agreement and participation revealed that participation became more 
likely when more of the employees’ preferences were matched by the HPP provided by 
the employers. However, a match on all three components of the HPP within a topic did 
not enhance participation. Hence, it seems that agreement on all HPP components is 
unnecessary for participation. Since agreement on the mode of delivery had the highest 
odds for participation, we assume that a match on this component is most important 
for participation.
Due to a limited number of employees actually participating in HPPs (11%) the asso-
ciations between the levels of agreement and participation were not statistically signifi-
cant and should therefore be interpreted with caution. However, the ORs of the specific 
components as well as of all components combined are in the same direction. It would 
be interesting to investigate in a larger cohort whether our results are corroborated. In 
future research, it might also be interesting to question about the preferred delivery 
of the content (e.g. through the internet, face-to-face) and to study whether a better 
fit between preferred and provided HPPs will lead to greater effectiveness. Moreover, 
previous research showed that the physical and social environment, incentives, time 
constraints, management support, and the possible outcome achieved could influence 
participation.12,  38-43 In future research it would be interesting to investigate whether 
these factors modify the observed influence of workers’ preferences on participation.
Strengths and Limitations
As far as we know this is the first study investigating the influence of the level of agree-
ment between employees’ preferences for a HPP and the HPPs provided by employers 
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on participation in HPPs. A strength of this study is the follow-up design. Therefore, we 
could assess actual participation instead of intention to participate, which is often used 
as a proxy for participation.44 However, a positive intention does not always result in 
actual participation.18 In addition, by using a follow-up design reversed causality is less 
likely whereby participation in a HPP will influence preferences for a specific program, 
which were questioned in the baseline questionnaire. However, the short follow-up 
period of the study may have resulted in the limited number of employees who actually 
participated in a HPP and, consequently, in a lack of power. Furthermore, concerning 
reporting bias and selection bias, no statistically significant differences were found on 
gender, educational level, health behaviors, and self-perceived health between em-
ployees who completed both questionnaires and those lost to follow-up. Last, since all 
participants were employed in the manufacturing industry, the generallizability of the 
findings to other sectors of industry may be questioned. Nonetheless, employees with 
a variety of jobs were enrolled into the study. Future research is advised to include a 
variety of organizations to increase statistical power and generalizability of the results. 
Furthermore, with a larger study population, it may also be possible to perform addi-
tional analyses such as stratification by new participants and employees who already 
participated in a HPP.
COnCluSiOn
HPPs aimed at improving physical activity were most needed by employees. The major-
ity of employees favored HPPs that were organized by their employer above those at 
their own discretion. This supports the implementation of HPPs at the workplace. Some 
indications were found that agreement between preferences of employees regarding 
HPP components and the HPPs employers provide will increase participation. More 
research, in a larger cohort and a diversity of companies, is needed to assess whether 
our finding are corroborated in other populations. 
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Appendix 1: Health promotion programs the employers provided.
Lifestyle targeted Organization 1 Organization 2
Physical activity A fitness facility on site offering 
individual a group programs. And a 
physiotherapist offering preventive 
programs.
A fitness school subscription with 
individual programs and group 
activities.
And a physiotherapist offering 
preventive programs.
Nutrition A dietician on site. And a group 
program ‘do I eat healthy’
Dietician on site
Smoking cessation Individual smoking cessation 
coaching program
None
Stress management Mediation and mindfulness in a 
group setting
A social worker giving information 
in a group setting
General health A occupational physician on site A occupational physician on site
Appendix 2: Classification of the health promotion programs the employers provided according to the 
three components of the HPPs.
Lifestyle targeted Components Organization 1 Organization 2
Physical activity Mode of delivery 3 3
Intensity 2 2
Content 3 3
Healthy nutrition Mode of delivery 3 1
Intensity 3 3
Content 1 1
Smoking cessation Mode of delivery 1 0
Intensity 2 0
Content 3 0
Stress management Mode of delivery 2 2
Intensity 2 3
Content 2 3
General health Mode of delivery 1 1
Intensity 3 3
Content 1 1
•	 Mode	of	delivery:	0 = none,	1 = alone,	2=	group,	3 = both	options.
•	 Intensity:	0 = none,	1 = once,	2=	more	meetings,	3 = both	options.
•	 Content:	0 = none,	1 = information,	2 = assignments,	3 = both	options.
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ABStRACt
Objective: To investigate associations between employees’ Health Locus of Control 
(HLOC) and self-perceived health, health behaviors, and participation in health pro-
motion programs (HPPs) and the mediating effect of self-perceived health and health 
behaviors on the relation between HLOC and participation.
Method: Between 2010-2012, a six-month longitudinal study was conducted among 
691 Dutch employees. Using questionnaires, information was collected on health 
behaviors, self-perceived health, HLOC, and intention to participate at baseline. Actual 
participation was assessed at follow-up. Logistic regression analyses were used to study 
associations between HLOC and self-perceived health, health behaviors, and participa-
tion, and to examine whether associations between HLOC and participation were medi-
ated by self-perceived health and health behaviors.
Results: Higher internal HLOC was associated with sufficient physical activity (moderate: 
OR: 1.04, 95%CI: 1.00-1.08; vigorous: OR: 1.05, 95%CI: 1.01-1.10) and fruit and vegetable 
intake (OR: 1.05, 95%CI: 1.01-1.09), a good self-perceived health (OR: 1.20, 95%CI: 1.11-
1.30), a positive intention towards participation (OR: 1.05, 95%CI: 1.00-1.09), and actual 
participation (OR: 1.06, 95%CI: 1.00-1.13). Self-perceived health or health behaviors did 
not mediate associations between HLOC and participation.
Conclusion: Employees with a higher internal HLOC behaved healthier and were more 
likely to participate in HPPs, irrespectively of their health. Increasing internal HLOC 
seems a promising avenue for improving employees’ health and participation in HPPs.
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intRODuCtiOn
An unhealthy lifestyle is a major risk factor for several chronic diseases.1 Numerous 
health promotion programs (HPPs) are developed to improve health behaviors. Work-
places are considered to be a promising setting for health promotion because of the 
amount of time people spent at work, the possibility to reach a large population, and 
the presence of supportive social networks.2,  3 Workplace health promotion programs 
(WHPPs) are able to improve health behavior and health.4-6 However, participation in 
these WHPPs is often modest7 and it is questioned whether those employees who could 
benefit most are participating.8 This limits the potential health benefits of WHPPs. It is 
therefore important to study factors that potentially impede or facilitate participation.
Peoples’ perceptions about who is in control over their health differ and are conceptu-
alized in the concept of health locus of control (HLOC).9 Internal HLOC means that people 
feel they have influence over their health, whereas external HLOC refers to feelings that 
others (e.g. doctors) are in control over one’s health or it is due to luck or fate.9 A higher 
internal HLOC is associated with a healthier behavior and with a good self-perceived 
health.10-13 A higher internal HLOC contributes also to searching for health information 
online14, and individuals with a high internal HLOC adhere better to treatment regimes, 
screening calls, and medical check-ups.15-17
Thus, a high internal HLOC can be regarded as a personal characteristic positively 
related to adopting healthy behaviors and health-related activities. However, the influ-
ence of HLOC on participation in HPPs has not been studied. Furthermore, the relation 
between HLOC and participating in health-related activities might be explained by the 
association between HLOC and health behaviors or self-perceived health. The extent to 
which those characteristics have a mediating influence on the relation between HLOC 
and participating in health-related activities is unknown. This study aimed to gain insight 
into (1) associations between employees’ HLOC and health behavior and self-perceived 
health, (2) associations between employees’ HLOC and participation in HPPs, and (3) the 
potential mediating effect of health behaviors and self-perceived health on the relation 
between HLOC and participation in HPPs.
MEtHODS
Study population
The population in this longitudinal study consisted of employees of a plastic manufac-
turer (organization 1, n=874) and a paint manufacturer (organization 2, n=1281) in the 
Netherlands.
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Between 2010 and 2012, all employees were invited by e-mail to fill in two online 
questionnaires: a baseline questionnaire and a follow-up questionnaire six months later. 
For this study, we included all employees who completed both the baseline and follow-
up questionnaires.
Of the 2155 employees invited, 1128 (52%) completed the baseline questionnaire. Of 
this group, 761 (68%) also completed the follow-up questionnaire after six months and 
748 employees (98%) provided informed consent. Four employees were excluded due 
to implausible or missing data on height, weight, or physical activity, and 53 employees 
because of incomplete information on HLOC. The final study sample comprised 691 
employees (organization 1, n=226; organization 2, n= 465).
Informed consent was requested at the start of the questionnaire. The Medical Ethi-
cal Committee of Erasmus MC (Rotterdam, the Netherlands) declared that the Medical 
Research Involving Human Subjects Act did not apply to the current study and the com-
mittee had no objection to the execution of this study.
Data collection
Participation in a health promotion program
At baseline, participants were asked whether they had the intention of participating in 
a WHPP. To enhance comparability with actual participation, the five possible answers 
were dichotomized into ‘totally agree, agree’ and ‘totally disagree, disagree, neutral’. At 
six-month follow-up, employees were asked whether or not they had participated in a 
HPP during the follow-up period.
Health locus of control
At baseline, HLOC was measured using the 18-item multidimensional health locus of 
control questionnaire, which distinguished internal HLOC and two components of 
external HLOC, namely powerful others HLOC, and chance HLOC. Each HLOC-scale was 
assessed by six statements (Cronbach’s α=0.71, 0.76, and 0.71, respectively).9, 18 Per state-
ment, the participant had to answer on a six-point scale ranging from strongly disagree 
(0) to strongly agree (5). Sum scores were calculated for internal HLOC, powerful others 
HLOC, and chance HLOC, ranging from 0 to 30.
Self-perceived health and health behavior
Self-perceived health and health behaviors were measured at baseline.
Self-perceived health was measured using the first question of the Short Form-12 (SF-
12) questionnaire (“Overall, how would you rate your health during the past 4 weeks?”). 
The five possible answers were dichotomized into ‘poor or fair’ and ‘good, very good, or 
excellent’.19
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Body Mass Index (BMI: weight/height2) was calculated based on self-reported height 
in meters and weight in kilograms and dichotomized (BMI<30 kg/m2 and BMI≥30 kg/
m2).
Fruit and vegetable intake was measured by a slightly adapted version of the Dutch 
Food Frequency Questionnaire.20 The six-item questionnaire asked about the monthly 
intake of different fruits (four items, e.g. apple, fruit juice) and vegetables (two items: 
raw and cooked vegetables). Dichotomization was based on the Dutch guidelines for 
healthy nutrition, which states that one needs to consume 200 g of fruit and 200 g 
vegetables daily. Employees who ate at least 400 g of fruit and vegetables per day were 
considered those meeting the guidelines.
Physical activity was measured by a slightly adapted version of the International Physi-
cal Activity Questionnaire (IPAQ)21 which measures physical activity of moderate and 
vigorous intensity. The average leisure time spent on moderate and vigorous intensity 
physical activity was calculated as follows: employees were first asked how many days 
per week they engaged in moderate and vigorous intensity physical activity; they were 
then asked how many minutes on average was spent on moderate or vigorous intensity 
physical activity, per occasion. Dichotomization was based on the recommendation for 
moderate physical activity that requires physical activity at moderate levels for at least 
30 minutes per day.22 Employees who were physically active at a moderate intensity 
level for at least 210 minutes a week (7 times 30 minutes) were considered those meet-
ing the recommendation. Someone who was active at vigorous intensity for at least 20 
minutes on at least three occasions per week met the recommendations for vigorous 
intensity physical activity.
Smoking was assessed using a single-item question: “Do you smoke?”. Answer pos-
sibilities were: ‘yes’, ‘now and then’, and ‘no’. Employees answering the question with ‘yes’ 
or ‘now and then’ were defined as being a ‘current smoker’.
Individual characteristics
At baseline, the following individual characteristics were assessed: age, gender, and 
educational level. Age was categorized into two groups: 18-39 and 40-65 years of age. 
Educational level was determined by asking the employees about their highest level of 
education, which was then dichotomized into ‘low’ (primary school, lower and interme-
diate secondary schooling, or lower vocational training) and ‘high’ (higher secondary 
schooling, intermediate vocational schooling, higher vocational training, or university).
Data analysis
Descriptive statistics were used to report on characteristics of the study population. The 
Pearson correlation coefficient was used for correlations between the internal HLOC, 
powerful others HLOC, and chance HLOC.
152 Chapter 8
Logistic regression analyses were performed to study associations between HLOC-
scales and health behaviors, and self-perceived health; and to examine whether health 
behaviors, self-perceived health, and HLOC are associated with intention to participate 
and actual participation in HPPs. These associations were adjusted for individual char-
acteristics.
The mediating effect of health behaviors and self-perceived health on the association 
between the HLOC-scales and intention to participate and actual participation was as-
sessed using the step-approach of Baron and Kenny (1986).23 First, associations between 
the independent (i.e. HLOC-scales) and dependent (i.e. participation) variables, and 
second between the independent and the potential mediating (i.e. health behaviors 
and self-perceived health) variables were tested as described in the previous paragraph. 
Thereafter, by logistic regression analysis, associations between the potential mediators 
and dependent variables were assessed adjusted for the independent variables and con-
trolled for individual characteristics. Last, the first step was repeated now also adjusted 
for the mediators that were statistically significantly associated with both an HLOC-scale 
and with participation to assess the effect of the mediator.
The odds ratio (OR) was estimated as measure of association with a corresponding 
95% confidence interval (95%CI). For HLOC, this entails that by every point increase 
(range 0-30) the odds on the outcome variable will increase by that odd. All analyses 
were carried out using the IBM SPSS Statistics version 20 for Windows (SPSS Inc., Chi-
cago, IL, USA).
RESultS
Description of the study population
The study population consisted of 691 employees with a mean age of 44.8 years (SD: 9.4) 
and a mean BMI of 25.6 kg/m2 (SD: 3.6) (Table 1). Internal HLOC was not correlated with 
powerful others HLOC (Pearson’s r: -0.02) and chance HLOC (Pearson’s r: -0.13). The latter 
two HLOC-scales were moderately correlated (Pearson’s r: 0.32).
HlOC and health behavior and self-perceived health
Employees with a higher internal HLOC were more likely to meet the recommendations 
for moderate (OR: 1.04, 95%CI: 1.00-1.08) and vigorous physical activity (OR: 1.05, 95%CI: 
1.01-1.10), and fruit and vegetable intake (OR: 1.05, 95%CI: 1.01-1.09), and to have a 
good self-perceived health (OR: 1.20, 95%CI: 1.11-1.30). Employees with a higher exter-
nal HLOC were less likely to have a good self-perceived health (powerful others HLOC: 
OR: 0.91, 95%CI: 0.94-0.99; chance HLOC: OR: 0.89, 95%CI: 0.83-0.97) (Table 2).
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table 1: Characteristics of the study population (N=691).
n %
Individual characteristics
Aged 40 and above 481 69.6
Female 195 28.2
Educational level
Low 122 17.7
Intermediate or high 569 82.3
Health behaviors
BMI < 30 kg/m2 615 89.0
Sufficient moderate physical activity (≥ than 30 min a day) 339 49.1
Sufficient vigorous physical activity (≥ than 3 days a week 20 min) 164 23.7
Sufficient fruit and vegetable intake (≥ than 400 grams a day) 234 33.9
Not smoking 566 81.9
Self-perceived health
Good self-perceived health 659 95.4
Health Locus of Control (HLOC)
Internal HLOC (range 0-30), mean (SD) 16.4 (4.1)
Powerful others HLOC (range 0-30), mean (SD) 9.5 (4.2)
Chance HLOC (range 0-30), mean (SD) 12.1 (4.5)
Participation
Intention to participate 180 26.0
Participation during six month follow-up period 79 11.4
table 2: Adjusted associations between HLOC and health behaviors and self-perceived health among 691 
employees.
BMI  
< 30 kg/m2
Sufficient 
moderate 
physical 
activity
Sufficient 
vigorous 
physical 
activity
Sufficient 
fruit and 
vegetable 
intake
Not smoking Good self-
perceived 
health
OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI)
Higher internal 
HLOC
(0-30)
1.00
(0.95-1.06)
1.04
(1.00-1.08)*
1.05
(1.01-1.10)*
1.05
(1.01-1.09)*
1.00
(0.95-1.05)
1.20
(1.11-1.30)*
Higher 
powerful 
others HLOC
(0-30)
0.98
(0.93-1.04)
1.01
(0.97-1.05)
0.99
(0.95-1.04)
0.99
(0.95-1.03)
0.96
(0.91-1.00)
0.91
(0.94-0.99)*
Higher change 
HLOC
(0-30)
0.98
(0.92-1.03)
1.00
(0.96-1.03)
0.98
(0.94-1.02)
0.92
(0.89-0.96)*
0.97
(0.93-1.02)
0.89
(0.83-0.97)*
* Indicates statistically significant at p<0.05
HLOC: Health Locus of Control
Note: Associations of HLOC and health behaviors and self-perceived health are adjusted for age, gender, 
and educational level.
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Health behavior, self-perceived health, and HlOC and participation
Employees with a higher internal HLOC were more likely to have a positive intention 
to participate in a HPP (OR: 1.05, 95%CI: 1.00-1.09) and to report actual participation in 
a HPP during the six-month follow-up period (OR: 1.06, 95%CI: 1.00-1.13). Employees 
with a good self-perceived health were less likely to express a positive intention towards 
participation (OR: 0.39, 95%CI: 0.19-0.80) (Table 3).
Mediation analysis
As described above, a higher internal HLOC was associated with a positive intention to 
participate and actual participation (first step mediation analysis) and all HLOC-scales 
were associated with self-perceived health but not with any of the measured health be-
haviors (second step mediation analysis). Employees with a good self-perceived health 
were regardless of their HLOC less likely to have a positive intention towards participa-
tion (internal HLOC: OR: 0.31, 95%CI: 0.15-0.66; powerful others HLOC: OR: 0.40, 95%CI: 
0.19-0.83; chance HLOC: OR: 0.36, 95%CI: 0.18-0.75) (third step mediation analysis). The 
final step showed that the influence of a higher internal HLOC on intention to participate 
and actual participation remained unchanged after taking into account self-perceived 
health (intention: OR: 1.06, 95%CI: 1.01-1.11; actual: OR: 1.06, 95%CI: 1.00-1.13).
table 3: Adjusted associations between health behaviors, self-perceived health, and HLOC and intention to 
participate and actual participation in HPPs among 691 employees.
Positive intention to 
participate
Actual participation 
during follow-up
OR (95%CI) OR (95%CI)
Health behaviors
BMI < 30 kg/m2 0.69 (0.41-1.16) 0.56 (0.29-1.07)
Sufficient moderate PA 1.12 (0.79-1.58) 0.68 (0.42-1.11)
Sufficient vigorous PA 1.35 (0.91-1.99) 1.40 (0.83-2.37)
Sufficient fruit and vegetable intake 1.36 (0.95-1.94) 0.87 (0.52-1.44)
Not smoking 1.42 (0.88-2.27) 1.55 (0.78-3.08)
Self-perceived health
Good self-perceived health 0.39 (0.19-0.80)* 0.71 (0.27-1.92)
Health Locus of Control
High internal HLOC (0-30) 1.05 (1.00-1.09)* 1.06 (1.00-1.13)*
High powerful others HLOC (0-30) 1.02 (0.98-1.07) 1.03 (0.98-1.09)
High chance HLOC (0-30) 0.98 (0.94-1.02) 1.01 (0.96-1.07)
* Indicates statistically significant at p<0.05
HLOC: Health Locus of Control
Note: Associations of health behaviors, self-perceived health, and HLOC are adjusted for age, gender, and 
educational level.
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DiSCuSSiOn
A higher internal HLOC was associated with healthier behaviors and with intended and 
actual participation in HPPs. The influence of a higher internal HLOC on intended or 
actual participation in HPP was not mediated by self-perceived health, which suggests 
that internal HLOC is an independent determinant of employee participation in HPPs.
HlOC and self-perceived health and health behavior
Employees with a higher internal HLOC reported a better self-perceived health, while 
those with higher external HLOC were more likely to report a poorer health status. These 
findings corroborate previous studies.11, 24 The importance of internal HLOC for health 
status might be explained that the employees also report healthier behaviors and more 
often took part in health-related activities which both positively affect health status.
As reported in previous studies, we found that employees with a higher internal HLOC 
were more likely to comply with the recommendations for physical activity.10, 12, 25, 26 Ad-
ditionally, these employees had higher odds for meeting the recommendations for fruit 
and vegetable intake where prior research found no associations.10,  12 Higher external 
HLOC was not associated with any of the measured health behaviors. Previous studies 
reported both no associations for external HLOC and health behavior as that external 
HLOC negatively influences health behavior.10-12, 25-27 Our study supported previous stud-
ies by showing no association between HLOC and BMI.25, 26, 28 The lack of an association 
might be attributed to the fact that BMI might not be a behavior like physical activity 
and fruit and vegetable intake. BMI might be more than the sole effect of an unhealthy 
behavior and therefore making the relation between BMI and HLOC more complex.25
None of the HLOC-scales were associated with smoking behavior. For internal HLOC 
and powerful others HLOC this is in line with previous research but a higher chance HLOC 
has shown previously to be unfavorable for smoking behavior.25-27 In contrast to these 
studies, we adjusted our analyses for educational level as potential confounder, since 
lower educated tend to smoke more often and have higher levels of exernal HLOC.26, 29 In 
an additional analysis a statistically significant association was found between a higher 
chance HLOC and smoking when educational level was left out (OR: 1.05, 95%CI: 1.00-
1.09).
Association internal HlOC and participation
Employees with a higher internal HLOC were more likely to express a positive inten-
tion towards participation in a HPP as well as to actual participate in a HPP. This finding 
confirms previous studies on the favorable role of internal HLOC for engaging in health-
related behavior such as following treatment regimens or searching online for health 
information.14,  16 Within the workplace, Kudo and colleagues (2009) studied whether 
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HLOC was related with employees’ usage of the results of a health check-up which was 
offered to them by their employer.30 They found that employees with a higher internal 
HLOC more often reported using the results for managing their own health and thereby 
corroborate that internal HLOC is important for health-related behavior for maintaining 
a healthy workforce. That particularly internal HLOC is important for participation in 
HPPs might be due to the preventive character of HPPs. Therefore, participation in HPPs 
is mainly at ones’ own discretion and participation is possibly influenced by believing in 
that HPPs are capable of improving ones’ lifestyle and less by trusting the ones providing 
the program or care (e.g. doctors).
Implications for interventions
The importance of internal HLOC for participation raises the question whether HLOC 
is amendable to change. Persons’ locus of control is considered to be a stable per-
sonality trait.31 However, it has shown that internal locus of control on obesity can be 
manipulated by asking people to list the most important individual causes of obesity. 
Afterwards, they responded more favorably towards individually-responsibility framed 
messages.32 Moreover, an increase in internal HLOC can be achieved over four months 
by three educational workshops with special emphasis on HLOC.33 Hence, it seems that 
internal HLOC can be increased. Still, information is scarce and more research is war-
ranted on how HLOC can be incorporated effectively in health promotion. Furthermore, 
the importance of internal HLOC as a construct for HPP participation is in line with the 
current attention on HPPs focusing on self-management and empowerment.34, 35 These 
types of programs focus heavily on individuals taking responsibility for their own health.
Limitations
The strength of this study is the longitudinal design. However, the relative short follow-
up period might be a limitation. Associations of the HLOC-scales with intention to 
participate in HPPs were investigated in a cross-sectional design, which does not permit 
further explanation with regard to causality. However, the results for intention were 
supported by the associations with actual participation during the follow-up period. 
Another limitation was that the different health behaviors and health status as mediator 
variable were measured at the same time as HLOC, which may have contributed to the 
absence of any mediating role of poor health.
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COnCluSiOn
Employees with a higher internal HLOC reported healthier behaviors and more often 
had a good self-perceived health as opposed to employees with a higher external HLOC. 
Employees with a higher internal HLOC were also more inclined to participate in HPPs 
and reported higher actual participation in HPPs. Self-perceived health and health 
behaviors did not mediate the relation between internal HLOC and participation. This in-
dicates that internal HLOC is an important factor that positively influences participation 
in HPPs. Therefore, increasing internal HLOC seems as a promising avenue for improving 
employees’ health behavior and participation in HPPs.
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intRODuCtiOn
Due to the ageing workforce, scientists and practitioners ask the question how to ensure 
that employees remain productively employed without compromising their health, in 
other words how to build a sustainable workforce. Factors such as being obese, having 
a low job control, and working in strenuous physical jobs negatively influence employ-
ees’ ability to work productively in good health.1-4 These determinants not only affect 
sustainable employability independently, they are also interrelated. For instance, low 
work ability in combination with low job control leads to greater productivity losses 
than merely the summation of their independent effects.5 However, knowledge on what 
determines sustainable employability is still scarce. Therefore, the first objective of this 
thesis was:
To identify individual, health behavior, and work-related determinants of sustainable 
employability, expressed by self-perceived health, work ability, sickness absence, 
and labor force participation.
Due to the importance of health behavior for sustainable employability, many workplace 
health promotion programs (WHPPs) focused at changing employee’ health behavior 
have been developed and evaluated during the past decades.e.g. 6, 7 These studies differ 
greatly with regard to methodological quality, study design, and content of the inter-
ventions. These differences may question the generalizability of WHPPs. More insight 
into the differential effectiveness is needed to give sound advice on how to achieve 
the greatest impact, given a particular setting and population. Therefore, the second 
objective of this thesis was:
To estimate the differential effectiveness of workplace health promotion programs 
on self-perceived health, productivity at work, work ability, and sickness absence 
by population, study, and intervention characteristics, and methodological quality.
WHPPs’ effectiveness is often impeded by low participation.8 Various barriers and fa-
cilitators for participation are mentioned in the literature. First, social-cognitive factors 
included in the theory of planned behavior may influence intention towards a behavior 
and actual behavior (i.e. participation in a health promotion program).9, 10 Second, factors 
related to the work situation (e.g. work schedule) and privacy issues (e.g. engaging in 
health promotion at work) are often mentioned by employees as reasons for participat-
ing or not.11, 12 Third, frameworks for health promotion program development are built 
on the belief that meeting the preferences of the population will facilitate participa-
tion.13, 14 Last, persons who belief more strongly that they can influence their own health 
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status engage more often in health-related activities.15, 16 However, the degree to which 
these factors actually influence participation in health promotion programs among 
employees has seldom been studied. Therefore, the third objective of this thesis was:
To study the influence of barriers and facilitators for participation in health promo-
tion programs among employees.
In this chapter the main findings of the performed studies are presented and their 
methodological issues discussed. Thereafter, new insights following the results of this 
thesis will be presented and the chapter will end with the implications of this thesis for 
future research and practice.
MAin finDingS
Objective 1: To identify individual, health behavior, and work-related determinants of sus-
tainable employability, expressed by self-perceived health, work ability, sickness absence, 
and labor force participation.
In our studies, sustainable employability was operationalized by self-perceived health, 
work ability, sickness absence, leaving the current job or profession, and exiting paid 
employment. The studies presented in part one of this thesis confirm the multifacto-
rial nature of sustainable employability. Educational attainment, health behavior, and 
work-related characteristics all influenced sustainable employability (chapter 2-4). 
Lower educated employees were at greater risk of leaving paid employment before 
the statutory retirement age through different exit routes (odds ratios (ORs): 1.53-1.84) 
(chapter 3). In addition, insufficient physical activity increased the likelihood of having 
a low work ability (OR: 2.50), being absent from work due to illness (OR: 2.59), and leav-
ing paid employment prematurely (ORs: 1.12-1.64) (chapter 3 and 4). Furthermore, a 
low job control negatively influenced sustainable employability: low work ability (ORs: 
2.19-2.23), leaving paid employment prematurely (ORs: 1.20-1.34) (chapter 3 and 4). Low 
work engagement also negatively influenced employees’ sustainable employability: 
work ability (OR: 3.68), long-term sickness absence (OR: 1.84) (chapter 4).
Besides studying the independent effects of individual, health behavior and work-
related characteristics on sustainable employability, possible interrelations were 
investigated. The relation between low work engagement and low work ability was 
observed to be independent from the employees’ health behavior and work-related 
characteristics (chapter 4). When work engagement, besides health behavior and work-
related characteristics, was taken into account the explained variance of work ability 
General discussion 165
Ch
ap
te
r 9
improved relatively by 25%. Furthermore, among nursing staff with a low work ability 
the risk on changing employer doubled when they also experienced unfavorable work-
related characteristics (ORs: 1.82-2.12). In contrast, among nursing staff with a good 
work ability the risk on leaving the current position was independent from work-related 
characteristics (chapter 2). Last, health-behaviors and work-related characteristics could 
explain 13% to 69% of the educational inequalities in displacement from the labor force 
(chapter 3).
In conclusion, multiple individual, health-related, and work-related factors determine 
employees’ sustainable employability. Moreover, work engagement seemed to be an ad-
ditional independent determinant of sustainable employability. The strength by which 
these determinants affect sustainable employability seems greater for lower educated 
employees and those with a low work ability.
Objective 2: To estimate the differential effectiveness of workplace health promotion pro-
grams on self-perceived health, productivity at work, work ability, and sickness absence by 
population, study, and intervention characteristics, and methodological quality.
The systematic review and meta-analysis summarizing 18 randomized controlled trials 
on the effectiveness of WHPPs for sustainable employability showed that the overall ef-
fectiveness of WHPPs is modest (effect size (ES): 0.24, 95%CI: 0.14-0.34) (chapter 5). The 
effect sizes did not differ across the different outcome measures of sustainable employ-
ability (i.e. self-perceived health, work ability, productivity at work, sickness absence) 
(ESs: 0.21-0.29). However, effect sizes did differ by study and intervention characteristics. 
In general, when the participants in the study were relatively young (mean age ≤40) and 
most participants (>67%) had a white-collar job the WHPP reported a greater effect. 
The effectiveness was also greater when initial participation was low (<34%), the study 
had a short follow-up period (<6 months), the control group received no intervention 
(e.g. waiting list control), and there were weekly contact moments. Most striking was 
that studies with a weak methodological quality reported a two times greater effect 
of their intervention (ES: 0.41 vs. ES: 0.20). Especially studies that had not randomized 
correctly or did not report on how they randomized (ES: 0.29 vs. ES: 0.17), performed no 
intention-to-treat analysis (ES: 0.36 vs. ES: 0.14), or did not control for confounders (ES: 
0.33 vs. ES: 0.20) reported a greater effect of their WHPP.
Objective 3: To study the influence of barriers and facilitators for participation in health 
promotion programs among employees.
Of the participants in our study, 26% expressed the intention to participate in a program 
and 11% actually participated during the six-month follow-up period. Those with a posi-
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tive intention were three times more likely to participate (OR: 3.02). However, only 21% 
of the employees with a positive intention did actually participate.
Of 19 factors described in the literature that may influence participation, 16 were 
statistically significantly associated with intention to participate and only three factors 
predicted actual participation. A positive intention as well as actual participation was 
more likely when employees thought it was important to participate (intention OR: 
43.00; actual participation OR: 2.81), when they thought that their supervisor or col-
leagues expected them to participate (intention OR: 3.00; actual participation OR: 2.87), 
and when they had a stronger belief that they were able to change their own health 
status (internal health locus of control) (intention OR: 1.05; actual participation OR: 
1.06). Additionally, employees with a higher internal health locus of control more often 
behaved healthier (ORs: 1.04-1.05) but this did not alter the association between inter-
nal health locus of control and participation (chapter 8). Furthermore, factors strongly 
associated with a positive intention were willingness to improve one’s health, thinking 
such a program is useful and pleasant, having friends and family support participation, 
and believing that health promotion at work is a good thing (ORs: 4.44-8.64). Moreover, 
perceiving more barriers declined the likelihood of having a positive intention and the 
reverse pattern was observed for facilitators, however, these patterns were not observed 
for actual participation (chapter 6).
HPPs most favored by employees were those that addressed physical activity (55%), 
followed by general health (45%), stress management (39%), healthy nutrition (33%), 
and smoking cessation (7%). In general, these programs were preferred to be organized 
by the employer (versus at own discretion), individual programs (versus group-based), 
and to consist of multiple meetings (versus one meeting). For programs addressing 
physical activity or stress management assignments were favored over receiving infor-
mation, whereas for other programs receiving information was favored. The preferences 
for a physical activity program were well matched by the programs the organizations 
provided (69%), followed by those that addressed healthy nutrition (46%) and general 
health (45%). A higher agreement between preferences of employees for a HPP and 
HPPs provided by employers seemed to increase participation (OR: 2.36). Especially a 
match with the way the program was delivered (i.e. individual or in a group) was likely to 
enhance participation (OR: 1.72).
In conclusion, diminishing barriers and amplifying facilitators could increase partici-
pation in HPPs. Especially, participation is more likely when employees appreciate the 
importance of HPPs, are stimulated by employers and supervisors, and believe that they 
are capable of changing their own health status. In addition, implementing programs 
that match the needs and preferences of employees may enhance participation.
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MEtHODOlOgiCAl iSSuES
Study design
A longitudinal design was used to study the determinants of sustainable employability 
(chapters 2 to 4) and the factors that may enhance actual participation in HPP (chapters 
6 to 8). This study design allows for conclusions on causality. However, choosing the 
proper follow-up period is a concern. For example, in chapter 2, the process to leave 
ones job may take longer than one year. Change of job may be the result of an accu-
mulation of unfavorable factors over time, most likely indicated by the excess risk on 
leaving the job when experiencing both unfavorable work-related characteristics and 
low work ability. A study with a longer follow-up and with repeated measurements is 
needed to gain more insight into the mechanisms of causality. In chapter 4 the contribu-
tion of work engagement to the prediction of sustainable employability was studied by 
assessing work engagement six months before the outcome measurement. In our study 
we assumed work engagement to be stable over time, however, also fluctuations over 
the week have been observed.17 Diary studies are found useful for linking work engage-
ment with situational factors.17 Future research could adopt this method for additional 
insight into the association between work engagement and work productivity and 
the factors that coincide with this relation. In addition to studying actual participation 
in a follow-up design, associations with intention to participate were investigated in 
a cross-sectional design (chapters 6 to 8). Although these associations do not permit 
to draw conclusions on causality, they were insightful since we also measured actual 
participation at six months follow-up. This provided the opportunity to compare de-
terminants of intention with those of actual participation. Furthermore, it made the 
intention-behavior gap quantifiable; one fifth of the participants turned intention into 
action. Hence, we need to be careful with generalizing associations based on intention 
to actual behavior. Unfortunately, due to the small study population and few employees 
who actually participated we could not conduct additional analyses on factors that 
contribute to bridging the intention-behavior gap. In addition, the six-month follow-up 
might been too short since few employees actually participated during this time, which 
resulted in a lack of statistical power. Future research needs to include a larger study 
population to ensure statistical power and to be able to perform stratified analyses by 
for example intention.
Measurement instruments
Sustainable employability was operationalized differently in chapters 2 to 4; self-
perceived health, work ability, sickness absence, leaving the current job or profession, 
and exiting paid employment. This diversity in conceptualization of sustainable employ-
ability is due to the broad definition of sustainable employability. All outcomes have 
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their own strengths and weaknesses and relate to different parts of sustainable employ-
ability. Prematurely exiting the workforce requires a long follow-up while changes in 
work ability or productivity can be expected in the nearer future. These long follow-up 
periods are not always feasible in research; therefore, proper proxies need to be de-
veloped. Another possibility might be to use more advanced methods that can model 
outcomes in the distant future such as leaving employment.
In chapter 6 statements on barriers and facilitators were used that were based on 
available literature. We mainly asked about individual factors for participating or not, 
and those that related to the surroundings (e.g. social support) were still answered at 
the individual level. Factors at macro-level such as the organizational culture, leadership, 
and physical environment might also influence participation.18-20 The factors examined 
in our study mainly influenced the intention of employees toward HPP participation but 
hardly actual participation. It might be that intention is foremost driven by internal rea-
sons while for actual participation the surroundings come into play.21 Some indication of 
the importance of the social environment for actual participation was found; employees 
who though that their colleagues or supervisor expected of them to participate were 
more likely to do so.
In chapter 7 we asked about the preferred design of a HPP by asking employees to 
choose between two alternatives with regard to three components of the design (i.e. 
mode of delivery, intensity, content). This method might be too restricted to gain 
insight into all factors important to employees in order to participate. Another option 
would have been to ask for preferences by an open-ended question. However, most 
likely not every employee would have answered on similar components of the design. 
Therefore, we advise that future research on preferred HPPs will use the same approach 
but expands the design-options by preferred communication channel or whether incen-
tives should be offered since these are also often named to influence participation.22, 23 
Indications were found that a match on the delivery of the program with the employees’ 
preferences is more important for participation than the intensity or content of the pro-
gram. However, we had no insight into whether a better match enhances effectiveness 
or whether employees are willing to give up a match on a preference for another match 
(i.e. whether there is a trade-off ). The latter could be studied using a discrete choice 
experiment.e.g.  24,  25 In such an experiment employees are given different HPP options 
between the need to choose.
Statistical analyses
Different methods for studying the interrelations between the determinants of sustain-
able employability were used: additive interaction (chapter two), mediation analysis 
(chapter three), and adjustment for independent determinants (chapter four). Although 
all provide insight into the complexity of sustainable employability, these methods 
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answer different questions. The Relative Excess Risk due to Interaction (RERI) aims to 
investigate the joint effect of two factors and is easy to interpret since it only uses two 
covariates. However, this is also a disadvantage of the method when, as possibly the 
case with sustainable employability, more factors play a role simultaneously.26 Media-
tion analyses answers the question whether – part of – the effect of a determinant on 
the outcome is explained by another factor. However, as in every study, it might be 
that a factor that had not been measured is part of the explanation. Furthermore, the 
independent as well as the possible mediator were measured at the same time point, 
which may bias the results.27
Participation into the study
We performed a six-month follow-up study among three Dutch organizations. Due 
to the very low participation (<20%) in one organization, we decided to exclude this 
organization from the analyses due to the high risk of selective participation. Various ac-
tions were undertaken to stimulate participation such as using multiple communication 
channels and organizing a meeting for supervisors. An action that might have helped to 
enhance participation is offering incentives.22 However, there is no clear evidence that 
incentives will influence the results achieved.23 Although enrollment among the other 
organizations was acceptable (>50%), selective participation could still be an issue.
generalizability
Generalizability refers to the degree to which it is expected that similar results will be 
achieved in other settings (e.g. organizations, study populations). The generalizability 
of WHPPs may be limited (chapter 5) since we found that it depends upon population 
characteristics. Therefore, the demonstrated effectiveness of a particular WHPP may not 
be achieved when that same WHPP is implemented in another population. Furthermore, 
we found indications that intervention characteristics influence effectiveness. This ques-
tions whether the often used measure of effect size to quantify the magnitude of the 
effectiveness provides the best guidance for policy development and implementation 
in practice. Chapters 2 and 3 included large study populations of employees working 
in the nursing profession in Europe and Dutch employees working in a variety of oc-
cupations, respectively. This increases the likelihood that these results hold for other 
employees working in the nursing profession (chapter 2) or Dutch employees in general 
(chapter 3).
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intERPREtAtiOn AnD nEW inSigHtS
Complexity of sustainable employability
Due to the absence of a single instrument that measures sustainable employability, we 
operationalized it by the following indicators: self-perceived health, work ability, produc-
tivity at work, (lack of ) sickness absence, leaving the current job or profession, and exit-
ing paid employment. All these indicators of sustainable employability were influenced 
by health behavior and work-related characteristics. The strength of the associations 
between these determinants differed across the indicators of sustainable employability 
used; self-perceived health was more strongly influenced by health behaviors while 
work ability was particularly influenced by characteristics of the work situation. Still, in 
general, the prediction of sustainable employability improved when taking into account 
work engagement besides health behavior and work-related characteristics. This implies 
that policy and practice need to take into account three groups of determinants (i.e. 
health behavior, work factors, work engagement) to enhance sustainable employability.
The relative importance of determinants for sustainable employability depends upon 
educational attainment and work ability. First, unhealthy behaviors and unfavorable 
work-related characteristics are more present among lower educated employees, which 
put them at higher risk of low sustainable employability. Preventive programs at work 
could narrow these educational inequalities since lower educated employees could 
potentially benefit more from these programs. However, attention should be paid to the 
possibility that programs do not narrow the inequalities but can even widen them.28, 29 
Our meta-analysis also pointed into this direction by showing that WHPPs among white 
collar employee showed larger effectiveness (chapter 5). Second, work-related charac-
teristics influence the likelihood of employees leaving the organization among those 
with a low work ability, but not among those with a high work ability. This indicates that 
the influence of work-related characteristics on leaving the current job depends upon 
employees’ perception of being able to fulfil one’s job (chapter 2).
Effectiveness and generalizability of workplace health promotion programs
The pooled effect size of 0.24 of WHPPs reported in our meta-analysis is in line with 
previous systematic reviews that concluded that WHPPs might have a modest positive 
impact on sustainable employability.30, 31 In our review, the effect estimates did not differ 
greatly across the proxies of sustainable employability. In addition, for direct outcomes of 
WHPPs such as physical activity levels and nutrition also small changes are reported.e.g.32
Methodological quality had a profound impact on the effectiveness of the WHPPs; 
lower quality studies in general reported a 3-fold greater effect than high quality stud-
ies. This finding is indicative for publication bias. This inverse relation between method-
ological quality and effectiveness has also been documented for return-on-investment 
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of WHPPs and programs aimed at work productivity of employees with musculoskeletal 
disorders.33,  34 In order to quantify the impact of methodological quality on effective-
ness, the stratified meta-analysis showed to be a good method above the graphical 
presentation by a funnel plot. Future meta-analyses need to take into account the 
methodological quality by stratifying the analysis by high and low quality studies or 
adjusting for the methodological quality when performing meta-regression analyses by 
other characteristics. This advice also pertains to systematic reviews, whereby it seems 
a better strategy to formally evaluate the impact of study quality on reported outcomes 
than a priori selecting the studies with highest quality for the evidence synthesis.
Effectiveness of WHPPs depends also on study and intervention characteristics such 
as participation level and intensity of the program. Therefore, presenting only overall 
pooled effect estimates of interventions in meta-analyses might be too limited for draw-
ing conclusions about effectiveness and potential generalizability. Presenting stratified 
analysis in meta-analysis by core study characteristics (e.g. participation, control group) 
and features of the intervention (e.g. main intervention component, duration) may 
broaden our knowledge on how to achieve the greatest impact. This information will 
help to advise organizations about tailored investments in WHPPs.
WHPPs are often developed with the aim to improve sustainable employability; how-
ever we had to exclude 39% of the abstracts from our meta-analysis because they had 
not investigated the influence of the WHPP on sustainable employability. Information 
on sustainable employability provides insight into the cost-effectiveness of the WHPP, 
which could persuade organizations to invest in WHPPs. In research, WHPPs effective-
ness studies often have a short follow-up period. Therefore, we advise to use indicators 
of sustainable employability that are amendable to short-term changes, such as produc-
tivity at work and work ability.
Participation in health promotion at the workplace
More employees (59%) favored to participate in health promotion programs organized 
by their employer than in programs at their own discretion. This supports the continua-
tion of provision of health promotion programs at the workplace. Nevertheless, limited 
participation in WHPPs is often a concern since it may jeopardize the effectiveness and 
cost-effectiveness of the program. In our study, 26% of the employees expressed the 
intention to participate and 11% of the population participated in a health promotion 
program in the following six months. However, only one fifth of the employees turned 
a positive intention into action. This gap between intention and behavior has been 
reported before.35 More insight is needed on how this gap may be bridged.
We considered that 11% participation is low, since it is at the lower bound of the range 
of participation reported by Robroek and colleagues.8 However, there are no clear cut-
offs for determining whether participation is high or low and several comparisons have 
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been adopted in the literature: (1) 100% participation, (2) the percentage with an un-
healthy lifestyle, (3) participation in similar programs, and (4) participation in programs 
among similar populations. The first option seems unrealistic and therefore we advise 
one of the latter three reference categories for determining whether participation is ac-
ceptable. The most appropriate comparison will depend on the aim of the study and/or 
intervention. Participation in primary preventive program may be judged using the third 
option while for secondary preventive programs the fourth category is more suitable.
Actual participation was influenced by the following three factors: expectations by 
others in the organization with regard to participation, the belief that WHPP participa-
tion is important, and a strong intrinsic belief in being able to change one’s own health . 
It seems that factors related to health were more important for actual participation than 
factors related to the work situation or privacy issues. Possible routes for organizations 
to enhance health promotion program participation are therefore creating a culture of 
health (i.e. the influence of the surrounding/colleagues/supervisors), explaining the role 
of health promotion programs at the workplace (i.e. the importance), and being aware 
in communication that personal beliefs of employees about their own ability to change 
their health behavior are not alike for all employees. Therefore, motivational interview-
ing may be well suited for employees with a high internal health locus of control whereas 
those with a low internal health locus of control possibly benefit more by structured 
support or environmental interventions.
Employees do not have the same needs or preferences regarding health promotion; 
there is no ‘one size fits all’ when it comes to health promotion. Preferences about the 
health behavior addressed in the program depend on age, gender, and educational 
attainment. A better agreement between preferences of employees and the programs 
offered by their employers will improve participation. Hence, conducting a needs as-
sessment among employees before implementing a program seems imperative.
RECOMMEnDAtiOnS
Recommendations for future research
Understanding the complexity of sustainable employability
Different proxies of sustainable employability were used in this thesis due to the absence 
of a single instrument that measures sustainable employability. Future research could 
be aimed at developing such an instrument. Furthermore, sustainable employability is 
influenced by health behavior, work-related characteristics, and work engagement. We 
found some indications that the strength of these associations depend upon educa-
tional attainment and work ability. However, to further unravel the puzzle of sustainable 
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employability, more research is needed on the relative importance of determinants such 
as age and gender, and their interrelationships. This information is crucial for improving 
and tailoring programs and strategies aimed at sustainable employability.
Include measures of sustainable employability in WHPP evaluations
Information on whether the WHPP positively influences sustainable employability pro-
vides important information about the cost-effectiveness of the WHPP. This information 
may help to engage stakeholders and encourage them to invest in sustainable employ-
ability by implementing WHPPs. Therefore, we advise that future effectiveness studies of 
WHPPs also include measures of sustainable employability.
Understanding the intention-behavior gap
Most employees with a positive intention towards participation in a health promotion 
program did not actually participate in such a program during the subsequent six 
months. Hence, there is a clear gap between intention and behavior. To enhance partici-
pation, more insight is needed into the factors that determine actual participation and 
those that trigger employees with a positive intention to actually participate, thereby, 
narrowing the intention-behavior gap.
Recommendations for policy and practice
Focus on the three pillars of sustainable employability
In this thesis we identified three pillars that influence sustainable employability, namely: 
health behavior, work-related characteristics, and work engagement. Therefore, it is 
recommended to focus on all three pillars simultaneously for effective policies that aim 
to enhance sustainable employability.
Look beyond WHPP effectiveness
WHPP effectiveness depends upon population and intervention characteristics. Hence, 
effectiveness achieved among a specific group may not hold for another group. There-
fore, usefulness of WHPPs will depend on similarities between intervention population 
and the target population.
Offer a diversity of health promotion programs at the workplace
Employees prefer a variety of health promotion programs. Therefore, offering a great di-
versity of programs may enhance participation thereby facilitating as many employees 
as possible. Making an inventory of the preferences seems to be a good starting point 
when planning to invest in health promotion at work. For employees, agreeing with the 
delivery of the program (i.e. individual or group) seems more important for participation 
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than its intensity or content. Therefore, it is recommendable to offer individual as well 
as group programs.
Focus on importance, expectations by other, and personal convictions during 
implementation
The following factors are important during implementation since these influence both 
intention and actual participation: the importance of participating (e.g. what can be 
gained), expectations by colleagues and supervisor (e.g. do they belief that I need to 
participate, what is the organizations’ vision on health behavior), and internal beliefs to 
be able to change ones behavior (e.g. how do we address possible participants).
gEnERAl COnCluSiOn
Educational level, health behavior,  psychosocial and physical work-related characteris-
tics, and work engagement play an important role in keeping and maintaining a sustain-
able workforce. Not only do these factors directly influence sustainable employability, 
they also interact. For lower educated employees the effect of unhealthy behavior on 
exiting the labor force is even greater and unfavorable work-related characteristics play 
a greater part in leaving one’s current job among employees with a low work ability. 
Workplace health promotion programs focused at improving the health behaviors of 
employees are able to enhance sustainable employability. However, participation in 
these programs is a concern. A minority of employees had a positive intention towards 
participation and fewer actually participated in a health promotion program. Various 
barriers and facilitators related to the work situation (e.g. having time to participate) and 
health status of the employee (e.g. wanting to improve health behavior), social support 
by others, and attitude towards health promotion programs were associated with em-
ployees’ intention to participate but they hardly influenced actual participation. Actual 
participation seemed to increase when employees think participation is important, feel 
that their supervisor or colleagues expected them to participate, and when they feel 
more able to alter their health status. Furthermore, participation will likely be improved 
when the provided HPPs match well with the preferences of the employees.
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The workforce ages and consequently health problems among employees become more 
prevalent. In addition, unhealthy behavior is a concern among employees. These issues 
lead to the question: how can we ensure that employees remain productively employed 
without compromising their health? In other words, how to maintain a sustainable 
workforce. To this end, workplace health promotion programs have incrementally been 
provided to employees. However, a lack of participation may hamper their effectiveness. 
In this thesis we studied determinants of sustainable employability, to which degree 
workplace health promotion programs improve sustainable employability, and which 
factors determine participation in these programs. The following objectives were for-
mulated:
1. To identify individual, health behavior, and work-related determinants of sustainable 
employability, expressed by self-perceived health, work ability, sickness absence, 
and labor force participation.
2. To estimate the differential effectiveness of workplace health promotion programs 
on self-perceived health, productivity at work, work ability, and sickness absence by 
population, study, and intervention characteristics, and methodological quality.
3. To study the influence of barriers and facilitators on participation in health promo-
tion programs among employees.
Determinants of sustainable employability
Chapter 2 presents a study among European nursing staff (n=9,972) investigating the 
role of work-related factors and work ability in leaving the current position to either 
work somewhere else in nursing or leave the profession. A low work ability, after adjust-
ment for individual and work-related characteristics, was related with both changing 
employer within the nursing profession (Odds Ratio (OR): 1.39) and leaving the nursing 
profession (OR: 1.71). Among nursing staff with a decreased work ability, the presence of 
unfavorable work-related characteristics (i.e. high efforts, frequent patient handling ac-
tivities, and frequent awkward postures) roughly doubled the risk on leaving the current 
position to work for another employer within the profession. Experiencing unfavorable 
work-related characteristics did not change the likelihood of leaving the current posi-
tion among nursing staff with a good work ability.
In chapter 3 the degree to which health status, health behavior, and work-related char-
acteristics predict labor force exit among Dutch employees (n=14,708) was examined. 
Moreover, it was investigated whether these determinants could explain the educational 
inequalities in labor force exit. A poor health status increased the likelihood on leaving 
the labor force through disability benefits (Hazard Rate (HR): 6.45) and unemployment 
(HR: 1.76). In addition, unhealthy behavior and unfavorable work-related characteristics 
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increased the risk of leaving paid employment prematurely (HRs: 1.12-2.40). Lower 
educated employees were more likely to behave unhealthy, to have unfavorable work-
related characteristics, and to leave the workforce prematurely as compared to higher 
educated employees. Improving the health status, health behavior, and work-related 
characteristics among lower educated employees could decrease the educational in-
equalities in labor force exit by 13% for economic inactivity, 25% for unemployment, 
and 69% for disability benefits.
Chapter 4 presents a study investigating the influence of health behaviors, work-relat-
ed characteristics, and work engagement on four proxies of sustainable employability 
(i.e. self-perceived health, work ability, short and long-term sickness absence) at six 
months follow-up among 733 employees. Employees with a lack of sports participation 
were more likely to have a less than good self-perceived health (OR: 4.30), a decreased 
work ability (OR: 2.50), and to leave work due to sickness (OR: 2.59). Furthermore, unfa-
vorable psychosocial work-related characteristics were related with a decreased work 
ability (ORs: 2.19-2.23). A low work engagement predicted a decreased work ability 
(OR: 3.68) and long-term sickness absence (OR: 1.84) at six-month follow-up. This rela-
tion remained for work ability after taking into account employees’ health behaviors 
and work-related characteristics (OR: 3.51). Adding work engagement, besides health 
behaviors and work-related characteristics, to the model explaining work ability led to a 
relative improvement of 25% of the explained variance.
Effectiveness of workplace health promotion programs
Chapter 5 presents a systematic review and meta-analysis of 18 randomized controlled 
trials investigating the effectiveness of a workplace health promotion program aimed at 
healthy behavior on sustainable employability. These programs showed to have small 
effects (effect size: 0.24) with studies of poor methodological quality reporting greater 
effects. Furthermore, effectiveness of the program was greater when the participants 
were relatively young, most had a white collar job, initial participation was low, effects 
were studied after a short follow-up period, the control group received no intervention, 
and the program had weekly contact moments.
Participation in health promotion programs among employees
The studies described in the third part of this thesis were based on a six-month follow-up 
study among employees of two Dutch manufacturing companies. Both provided several 
health promotion programs to their employees. Overall, 26% of the employees had a 
positive intention towards participating in a health promotion program at work and 
11% actually participated in a health promotion program during the follow-up period. 
Intention to participate increased the odds on actual participation (OR: 3.02). However, 
21% of those employees with a positive intention actually participated.
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In chapter 6 the associations between various barriers and facilitators and intention to 
participate and their influence on actual participation were studied. A positive intention 
as well as actual participation were more likely when employees thought it was impor-
tant to participate (intention OR: 43.00; actual participation OR: 2.81) and when they 
thought that their supervisor or colleagues expected them to participate (intention OR: 
3.00; actual participation OR: 2.87). Perceiving more barriers decreased the likelihood 
of having a positive intention towards participation while the reverse was observed 
for perceiving more facilitators. However, these patterns were not observed for actual 
participation.
Chapter 7 describes a study that examined the needs and preferences of employees 
concerning health promotion programs, whether they were in agreement with what 
their employer provided, and whether a higher agreement enhanced participation. 
Most employees preferred a program focused at physical activity (55%), followed by 
general health (45%), stress management (39%), healthy nutrition (33%), and smok-
ing cessation (7%). In general, these programs were preferred to be organized by the 
employer (versus at own discretion), individual programs (versus group-based), and to 
consist of multiple meetings (versus one meeting). A higher agreement between health 
promotion program preferences and those provided seemed to increase the chance on 
participation (OR: 2.36). Especially a match on the way the program was delivered (i.e. 
individual or in a group) was likely to enhance participation (OR: 1.72).
In chapter 8 the association between employees’ health status, health behavior and 
internal health locus of control (i.e. believing that oneself is in control of one’s health 
status) was studied, as well as the relation between internal health locus of control and 
participation in health promotion programs. Employees with a higher internal health 
locus of control behaved healthier (ORs: 1.04-1.05) and were more likely to have a good 
self-perceived health status (OR: 1.20). Moreover, these employees had higher odds for 
having the intention to participate (OR: 1.06) and to actually participate (OR: 1.06) in a 
health promotion program, which was independent of the employees’ self-perceived 
health status.
In chapter 9 the main findings are presented, the methodological issues are discussed, 
new insights following the performed studies are described, and recommendations for 
future research and for policy and practice are presented. The following conclusions and 
recommendations are drawn:
- Educational level, health behavior, psychosocial and physical work-related charac-
teristics, and work engagement play an important role in maintaining a sustainable 
employable workforce. For lower educated employees the effect of unhealthy 
behavior on exiting the labor force is even greater and unfavorable work-related 
characteristics play a greater role in leaving ones current job among employees with 
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a decreased work ability. These results show the complexity of sustainable employ-
ability. Future research is needed to further unravel the puzzle of sustainable em-
ployability by for example investigating the relative importance of age and gender 
and the interrelations of determinants. Furthermore, based on the importance of 
lifestyle, work-related characteristics and work engagement, it is recommended that 
policy focusses on these three factors simultaneously to increase effectiveness.
- Workplace health promotion programs focused at improving the health behaviors 
of employees are able to enhance sustainable employability. However, the effective-
ness is dependent upon the methodological quality (lower quality leads to greater 
effects), population characteristics (e.g. among younger populations, greater ef-
fects), and intervention characteristics (e.g. more contact moments, greater effects). 
Therefore, it is important that policy and practice take not only the methodological 
quality into account but also the other characteristics of the study.
- A minority of employees had a positive intention towards participation and fewer 
actually participated in a health promotion program. Actual participation increased 
when employees thought that participation was important, felt that their supervi-
sor or colleagues expected them to participate, and when they thought they had 
control over their own health status. Therefore, it seems important to focus at the 
health-aspect during implementation.
- Employees choose for a variety of health promotion programs and these choices 
depend upon age, gender, and education attainment. Moreover, participation will 
likely be improved when the provided health promotion programs match well with 
the preferences of the employees. Therefore, it is recommended that organizations 
assess the needs and preferences of employees and offer a variety of health promo-
tion programs.
185
Sa
m
en
va
tt
in
g
Samenvatting
SAMEnvAtting
Als gevolg van de ouder wordende beroepsbevolking stijgt de prevalentie van gezond-
heidsklachten. Daarnaast is een ongezonde leefstijl een zorg bij werknemers. Deze 
kwesties leiden tot de vraag: hoe kunnen we ervoor zorgen dat werknemers langer in 
goede gezondheid kunnen blijven werken? Kortom, hoe blijven werknemers duurzaam 
inzetbaar? Binnen organisaties worden in toenemende mate gezondheidsprogramma’s 
aangeboden aan werknemers om dit te bewerkstelligen. Echter, een lage deelname 
kan de effectiviteit van deze programma’s verminderen. In dit proefschrift is onderzoek 
gedaan naar de determinanten van duurzame inzetbaarheid, in welke mate gezond-
heidsprogramma’s op het werk inzetbaarheid kunnen bevorderen en welke factoren 
deelname aan deze programma’s beïnvloeden. De volgende doelstellingen zijn gefor-
muleerd:
1. Het identificeren van individuele, leefstijl, en werk-gerelateerde determinanten van 
duurzame inzetbaarheid, uitgedrukt in ervaren gezondheid, werkvermogen, ziekte-
verzuim en arbeidsparticipatie.
2. Het bepalen van de effectiviteit van gezondheidsprogramma’s op het werk op erva-
ren gezondheid, arbeidsproductiviteit, werkvermogen en ziekteverzuim afhankelijk 
van populatie-, studie- en interventiekarakteristieken en methodologische kwaliteit.
3. Het bestuderen van de invloed van belemmerende en bevorderende factoren op 
deelname aan gezondheidsprogramma’s onder werknemers.
Determinanten van duurzame inzetbaarheid
Hoofdstuk 2 beschrijft een studie onder Europese verpleegkundigen (n=9972) waarin 
werd onderzocht in hoeverre werkomstandigheden en werkvermogen van invloed zijn 
op het verlaten van de huidige werkplek om ergens anders te werken binnen de zorg 
of de sector te verlaten. Een verminderd werkvermogen, gecorrigeerd voor individuele 
factoren en werkomstandigheden, was gerelateerd aan zowel het wisselen van werkge-
ver binnen de zorg (Odds Ratio (OR): 1.39) als het verlaten van de sector (OR: 1.71). Voor 
werknemers met een verminderd werkvermogen verdubbelde de kans op het verlaten 
van de huidige werkplek wanneer zij ook slechte werkomstandigheden ervoeren zoals 
hoge inspanningen, veelvuldig uitvoeren van patiëntgebonden activiteiten en werken 
in ongemakkelijke houdingen. Voor werknemers met een goed werkvermogen was de 
kans op het verlaten van de huidige werkplek gelijk ongeacht de werkomstandigheden.
In hoofdstuk 3 werd onderzocht in welke mate een ervaren verminderde gezondheid, 
ongezonde leefstijl en ongunstige werkomstandigheden de kans op het vroegtijdig 
verlaten van de arbeidsmarkt voorspellen (n=14708). Verder werd onderzocht of deze 
factoren de opleidingsverschillen in verlaten van de arbeidsmarkt kunnen verklaren. 
Een slechte ervaren gezondheid vergrootte de kans op het verlaten van de arbeidsmarkt 
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door arbeidsongeschiktheid (Hazard Rate (HR): 6.45) en werkloosheid (HR: 1.76). Ook 
een ongezonde leefstijl en ongunstige werkomstandigheden vergrootten de kans op 
het vroegtijdig verlaten van de arbeidsmarkt (HR’s: 1.12-2.40). Werknemers met een 
laag opleidingsniveau hadden een grotere kans op een ongezonde leefstijl, ongunstige 
werkomstandigheden en het vroegtijdig verlaten van de arbeidsmarkt. Het verbeteren 
van de gezondheid, leefstijl en werkomstandigheden van werknemers met een laag 
opleidingsniveau kunnen de opleidingsverschillen in het verlaten van de arbeidsmarkt 
verkleinen met 13% voor economische inactiviteit, 25% voor werkloosheid en 69% voor 
arbeidsongeschiktheid.
Hoofdstuk 4 beschrijft een studie (n=733) waarin de invloed van leefstijl, werkom-
standigheden en bevlogenheid op het werk op vier maten van duurzame inzetbaarheid 
wordt onderzocht, te weten ervaren gezondheid, werkvermogen en kort en langdurig 
ziekteverzuim. Werknemers die onvoldoende sporten hadden een grotere kans op een 
slechte ervaren gezondheid (OR: 4.30), verminderd werkvermogen (OR: 2.50) en langdu-
rig ziekteverzuim (OR: 2.59). Verder was de kans op een verminderd werkvermogen gro-
ter wanneer de werknemer ongunstige werkomstandigheden ervoer (OR’s: 2.19-2.23). 
Een lage bevlogenheid op het werk was een voorspeller voor een verminderd werk-
vermogen (OR: 3.68) en langdurig ziekteverzuim (OR: 1.84). Ook wanneer er rekening 
werd gehouden met de werkomstandigheden van de werknemer, was er een associatie 
tussen bevlogenheid op het werk en werkvermogen (OR: 3.51). Het toevoegen van 
bevlogenheid op het werk, naast leefstijl en werkomstandigheden, resulteerde in een 
relatieve verbetering van 25% in de verklaarbare variatie van werkvermogen.
Effectiviteit van gezondheidsprogramma’s op het werk
Hoofdstuk 5 presenteert een systematische review en meta-analyse van 18 gerandomi-
seerde onderzoeken waarin de effectiviteit van gezondheidsprogramma’s op het werk 
op duurzame inzetbaarheid werd onderzocht. Deze programma’s hebben een klein po-
sitief effect (effectmaat: 0.24) waarbij studies van een slechte methodologische kwaliteit 
vaker een groter effect rapporteerden. Verder was de effectiviteit van het programma 
groter wanneer de populatie relatief jong was, het merendeel een witte-boorden baan 
had, deelname aan de studie laag was, de nameting op korte termijn was, de controle-
groep geen interventie ontving en het programma een wekelijks contact moment had.
Deelname aan gezondheidsprogramma’s onder werknemers
De studies beschreven in het derde deel van dit proefschrift zijn gebaseerd op een studie 
onder werknemers van twee productiebedrijven in Nederland. Zij ontvingen twee vra-
genlijsten; een beginmeting en een nameting op zes maanden. De bedrijven boden zelf 
verschillende gezondheidsprogramma’s aan hun werknemers aan. Van de deelnemers 
aan dit onderzoek had 26% een positieve intentie tot deelname aan een gezondheids-
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programma op het werk en 11% had daadwerkelijk deelgenomen aan een programma 
gedurende de studieperiode. Het hebben van een positieve intentie vergrootte de kans 
op daadwerkelijke deelname (OR: 3.02). Echter, maar 21% van de werknemers met een 
positieve intentie nam daadwerkelijk deel aan een gezondheidsprogramma.
In hoofdstuk 6 werden de associaties tussen verschillende belemmerende en bevor-
derende factoren en intentie tot deelname en daadwerkelijke deelname onderzocht. De 
kans op een positieve intentie en daadwerkelijke deelname was groter wanneer werk-
nemers het belangrijk vonden om deel te nemen (intentie OR: 43.00; daadwerkelijke 
deelname OR: 2.81) en wanneer zij dachten dat hun collega’s of leidinggevende van hen 
verwachtten dat zij zouden deelnemen (intentie OR: 3.00; daadwerkelijke deelname OR: 
2.87). Het ervaren van meer belemmerende factoren verkleinde de kans op een positieve 
intentie terwijl het ervaren van meer bevorderende factoren de kans erop vergrootte. 
Deze patronen waren echter niet zichtbaar voor daadwerkelijke deelname.
Hoofdstuk 7 beschrijft een studie waarin de voorkeuren van werknemers aangaande 
gezondheidsprogramma’s werden onderzocht, of deze overeen kwamen met de pro-
gramma’s die hun werkgever hen aanbood en of een grotere mate van overeenkomst 
de kans op deelname vergrootte. Het merendeel van de werknemers gaf de voorkeur 
aan een programma gericht op lichamelijke activiteit (55%), gevolgd door algemene 
gezondheid (45%), stress management (39%), gezonde voeding (33%) en stoppen met 
roken (7%). Over het algemeen gaven de meeste werknemers de voorkeur aan een pro-
gramma dat wordt georganiseerd door hun werkgever (versus het zelf organiseren), een 
individueel programma (versus een groepsprogramma) en een programma dat bestaat 
uit meerdere bijeenkomsten (versus eenmalig). Een grotere overeenkomst tussen de 
voorkeuren en wat werd aangeboden door de werkgever leek de kans op deelname 
te vergroten (OR: 2.36). In het bijzonder was de kans op deelname waarschijnlijk groter 
(OR: 1.72) wanneer de manier van aanbieden van het programma (individueel of groep) 
overeen kwam.
In hoofdstuk 8 werd de associatie onderzocht tussen de ervaren gezondheid, leefstijl 
van werknemers en de mate van overtuiging dat je zelf invloed hebt op je gezondheid 
(interne beheersingoriëntatiegraad met betrekking tot gezondheid). Verder werd de 
relatie onderzocht tussen interne beheersingoriëntatiegraad en deelname aan een ge-
zondheidsprogramma. Werknemers met een hogere interne beheersingoriëntatiegraad 
hadden een grotere kans op een gezonde leefstijl (OR’s: 1.04-1.05) en een goede ervaren 
gezondheid (OR: 1.20). Ook de kans op het hebben van een positieve intentie aangaande 
deelname aan gezondheidsprogramma’s (OR: 1.06) en daadwerkelijke deelname (OR: 
1.06) nam toe met een hogere interne beheersingoriëntatiegraad met betrekking tot 
gezondheid. De associaties met deelname waren onafhankelijk van de ervaren gezond-
heid van de werknemer.
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Hoofdstuk 9 beschrijft de belangrijkste bevindingen uit dit proefschrift, methodologi-
sche kwesties, nieuwe inzichten voortvloeiend uit de bevindingen, en aanbevelingen 
voor toekomstig onderzoek, beleid en praktijk. De volgende conclusies en daaruit 
voortvloeiende aanbevelingen zijn geformuleerd:
- Opleidingsniveau, leefstijl, fysieke en psychosociale werkomstandigheden en 
bevlogenheid spelen een belangrijke rol in de inzetbaarheid van werknemers. 
Bij werknemers met een laag opleidingsniveau is de invloed van een ongezonde 
leefstijl op het vroegtijdig verlaten van de arbeidsmarkt sterker. Daarnaast spelen 
ongunstige werkomstandigheden een grotere rol bij het verlaten van de huidige 
functie bij werknemers met een verminderd werkvermogen. Deze resultaten tonen 
de complexiteit van duurzame inzetbaarheid aan, maar meer onderzoek is nodig 
om een volledig beeld te krijgen van duurzame inzetbaarheid zoals de invloed van 
leeftijd en geslacht en de samenhang tussen de factoren. Daarnaast is het gezien 
de invloed van leefstijl, werkomstandigheden en bevlogenheid op duurzame inzet-
baarheid aan te bevelen dat beleid zich op deze drie groepen van factoren tegelijk 
richt.
- Gezondheidsprogramma’s op het werk kunnen de duurzame inzetbaarheid van 
werknemers vergroten. Echter, effectiviteit is afhankelijk van methodologische 
kwaliteit (lage kwaliteit leidt tot groter effect), populatiekarakteristieken (jongere 
populaties, groter effect) en interventiekarakteristieken (meer contact momenten 
leidt tot grotere effect). Hierdoor is het van belang dat beleid en praktijk niet alleen 
rekening houdt met de kwaliteit van de studie maar ook naar deze karakteristieken 
kijkt bij implementatie.
- Een minderheid van de werknemers had een positieve intentie aangaande deelname 
aan gezondheidsprogramma’s en nog minder werknemers namen daadwerkelijk 
deel. De kans op daadwerkelijke deelname nam toe wanneer werknemers dachten 
dat deelname belangrijk was en dachten dat hun collega’s en leidinggevende dit ook 
vonden en wanneer zij een sterkere interne overtuiging hadden dat zij zelf invloed 
hadden op hun gezondheid. Het lijkt daarom belangrijk om tijdens de implementa-
tie op het gezondheidsaspect te focussen.
- Werknemers kiezen voor een diversiteit aan gezondheidsprogramma’s en keuzes 
hangen af van leefstijl, geslacht en opleidingsniveau. Daarnaast lijkt deelname te 
worden bevorderd wanneer organisaties programma’s aanbieden die beter aanslui-
ten bij de wensen en behoeftes van werknemers. Het is voor organisaties van belang 
om de voorkeuren van hun werknemers in kaart te brengen en om een diversiteit 
aan gezondheidsprogramma’s aan te bieden.
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Hier ligt het dan, mijn proefschrift. Ook al staat alleen mijn naam op de voorkant, het 
was er niet geweest zonder het meewerken en –denken en de steun van vele mensen.
Als eerste wil ik mijn begeleiders bedanken. Lex, dank je voor je continue goede bege-
leiding tijdens dit traject. Ik zag soms tussen alle analyses en tekst de lijn van het gehele 
artikel niet meer. Jouw focus op het einddoel heeft ertoe geleid dat er een prachtige 
reeks reeds gepubliceerde artikelen in dit proefschrift staan. Je hebt mij geleerd om 
kritisch te blijven en te blijven zoeken naar het vernieuwende in de onderzoeken. Suzan, 
de afgelopen viereneenhalf jaar waren voor ons beiden nieuw; ik de nieuwe onder-
zoeker en jij de begeleider. Ik vind het erg fijn om jou als mijn dagelijks begeleider te 
hebben gehad. Je altijd kritische en geduldige blik hebben ertoe geleid dat het niveau 
van de artikelen altijd een stapje hoger kwam, ook al zag ik dat vooraf zelf niet. Ik heb 
maar enkele momenten van stress gekend tijdens dit traject. Dit is misschien niet zoals 
promoveren hoort te zijn, maar ik heb in deze situatie het beste kunnen presteren. En dit 
komt ook zeker voor een groot deel door jouw begeleiding.
Ik wil graag de leden van de promotiecommissie bedanken voor de tijd en aandacht die 
zij aan mijn proefschrift hebben besteed. Mijn dank gaat ook uit naar allen die betrok-
ken waren bij mijn onderzoek, voor hun inzet en betrokkenheid. Zonder jullie was het 
allemaal minder goed en soepel verlopen. Bibi en Dennis vanuit Lifeguard, dank jullie 
voor het meedenken met de vragenlijst en het proces hier omheen. Wouter, dank je 
voor jouw vragen over wat dit onderzoek kan betekenen voor de praktijk. Marianne, 
Henri en Joost, zonder jullie tomeloze inzet en drive was er geen onderzoek geweest. 
Jullie motivatie en enthousiasme zorgden ervoor dat ik deze ook niet verloor al was 
het soms best even moeilijk om de medewerkers mee te krijgen in dit enthousiasme. Ik 
wil dan ook hartelijk alle deelnemers aan mij onderzoek bedanken. Coauteurs, bedankt 
voor jullie expertise en het meedenken bij de artikelen. Debbie, het symposium dat wij 
samen hebben georganiseerd is zeker een van mijn leukste herinneringen aan mijn 
promotietijd.
Ik heb een zeer fijne tijd op MGZ gehad en dit is mede door de fijne collega’s. A&G-
genoten, bedankt voor de gezellige samenwerking. Oude en nieuwe kamergenootjes; 
ik kwam terecht in een jongenskamer en nam afscheid van een meisjeskamer. Het druk 
werken aan analyses en papers werd afgewisseld met gezellig kletsen. Ik kan alleen maar 
hopen dat ik weer zulke fijne kamergenoten zal treffen. Collega’s, wat had ik jullie soms 
hard nodig en wat was het gezellig tijdens de koffiebreaks en de drankjes na werktijd. 
Heel erg bedankt voor de gezellige tijd die wij samen op MGZ hebben gehad.
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Lieve Vera, lang lang geleden toen wij als kleine meisjes aan tafel zaten was al duidelijk 
wie van ons tweeën de creatieveling was. Ik vind het heel erg leuk dat jij de vormgeving 
van mijn proefschrift hebt gedaan. Nu ben ik de trotse eigenaresse van twee mooie 
kunstwerken van jouw hand!
Lieve vriendinnen en vrienden, hoe kan ik jullie ooit in een paar regels bedanken voor 
onze vriendschap. Jullie zijn voor mij allemaal erg waardevol. Jullie aandacht voor mijn 
promotieonderzoek en alle leuke en sportieve activiteiten zorgden ervoor dat dit een 
fijne periode was met de broodnodige afleiding. Hierbij denk ik met name aan mijn 
oud–ploeggenoten van EJD05 (al tien jaar alle veranderingen de baas), mijn oud-NEMO-
collega’s (van keten op de vloer naar HT’en en B&B’en), mijn FBW-vrienden (de volgende 
promotie alweer, wie had dat gedacht), aan de vriendinnen uit mijn Maastricht-tijd (on-
danks de korte periode in dezelfde stad is de vriendschap gebleven), mijn vriendinnen 
uit Rotterdam (door jullie ben ik van Rotterdam gaan houden) en mijn ploeggenoten bij 
Nautilus (er was niets fijner dan roeien na een dag werken).
Lieve paranimfen, wat fijn dat ‘you got my back’ op deze speciale dag. Suzan, ik ben erg 
blij met jouw vriendschap. Ik weet dat ik met alles bij je kan komen en altijd kan vertrou-
wen op je luisterend oor om met mij mee te denken. De mogelijkheid om tegen jouw als 
mede-promovenda stoom af te kunnen blazen was erg fijn. Maar ook de vele gezellige 
dingen die wij hebben gedaan en meegemaakt maken de afgelopen periode onverge-
telijk. Karen, we begonnen als kamergenootjes en konden het gelijk goed vinden. Je 
bent de persoon die ik misschien wel het meest heb gezien, gesproken en de ‘standaard’ 
promoveerdingen mee heb besproken in deze periode. Het spreekt dus voor zich dat 
jij ook op deze dag een speciale rol hebt. Van collega’s uitgegroeid naar vrienden en ik 
hoop dat deze vriendschap blijft, waar we dan ook wonen.
Lieve Eric, we hebben elkaar steeds opgevolgd; ik naar de universiteit en jij naar de 
middelbare school, en niet lang nadat ik aan mijn promotieonderzoek begon ging jij 
studeren. Nu is mijn proefschrift af. Wat jouw volgende stap ook zal zijn, ik ben voor 
altijd trots op je.
Lieve papa en mama, bedankt voor alle steun en vertrouwen. Vroeger al werden de 
schoolopdrachten kritisch besproken aan de keukentafel (schrijven in schrappen). Al 
was dit tijdens mijn promotietraject natuurlijk minder het geval, jullie invloed is tussen 
de regels door zeker te lezen. Bedankt voor alles.
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Anne Rongen was born on March 25th 1985 in Utrecht, The Netherlands. She obtained 
her secondary school education at O.S.G. de Meergronden in Almere and graduated in 
2003. Thereafter, she started studying Human Movement Science at the VU University 
in Amsterdam and obtained her Master of Science degree in 2007 with a specialization 
in ergonomics and rehabilitation. Next, she started with the master program ‘work and 
health’ of the faculty of health sciences at Maastricht University and obtained a Master of 
Science degree in 2009. Subsequently, she worked for half a year as a research assistant 
at the VU University in Amsterdam. In 2010 she started with a PhD project at the Depart-
ment of Public Health of the Erasmus Medical Center in Rotterdam which resulted in 
this thesis. While working on her PhD-project, she also completed the Master of Science 
program at the Netherlands Institute for Health Science(NIHES) in 2013 with obtaining 
her Masters in health sciences with a specialization in Public Health.
Anne Rongen werd geboren op 25 maart 1985 te Utrecht, Nederland. In 2003 behaalde 
zij haar VWO diploma aan O.S.G. de Meergronden te Almere. Vervolgens startte zij met 
de studie bewegingswetenschappen aan de Vrije Universiteit te Amsterdam. In 2007 
behaalde zij haar Master of Science met als afstudeerrichting ‘revalidatie’ en ‘ergonomie’. 
Daarna volgde zij de afstudeerrichting ‘arbeid en gezondheid’ van de faculteit gezond-
heidswetenschappen van Maastricht Universiteit die zij in 2009 afsloot met het behalen 
van de titel Master of Science. Vervolgens werkte zij een half jaar als onderzoeksassistent 
bij de Vrije Universiteit te Amsterdam. Vanaf 2010 was zij als onderzoeker verbonden 
aan de afdeling Maatschappelijke Gezondheidszorg van het Erasmus Medisch Centrum 
te Rotterdam. Hier voerde zij het promotieonderzoek uit dat resulteerde in dit proef-
schrift. In deze periode volgde zij de opleiding Maatschappelijk Gezondheidszorg bij 
het Netherlands Institute for Health Sciences (NIHES), die zij in 2013 met een Master of 
Science afrondde.
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Summary of PhD training and teaching activities
Name PhD student: Anne Rongen PhD period: 2010-2014
Erasmus MC, Department of Public Health Promotor: Prof.dr.ir. A. Burdorf
Research School: Netherlands Institute for Health Sciences Co-promotor: dr. S.J.W. Robroek
Year Workload 
(ECTS)
PhD TRAINING
General research skills
Master of Science in Public Health, Netherlands Institute for Health Sciences 
(NIHES), Rotterdam, the Netherlands
2010-2013 70.0
General academic skills
Biomedical English writing and communication 2011-2012 1.0
Presentation course 2012 0.1
Scientific presentations
Research meeting, Department of Public Health, Erasmus MC, Rotterdam, the 
Netherlands
•	 	Barriers	and	facilitators	for	successful	participation	in	health	intervention	
in companies – an implementation study
2011 0.5
Nederlands Congres Volksgezondheid, Amsterdam, the Netherlands
•	 	Bedrijfsgezondheidsprogramma’s:	wat	is	het	aanbod	en	wie	doen	er	
mee?
2012 0.5
Annual conference of the International Society of Behavioral Nutrition and 
Physical Activity, Austin, Texas, the United States of America
•	 	Role	of	population	characteristics,	study	characteristics,	and	intervention	
content of the effectiveness of workplace health promotion programs 
aimed at healthy lifestyles
2012 0.5
Research meeting, Department of Public Health, Erasmus MC, Rotterdam, the 
Netherlands
•	 	Workplace	health	promotion – a	meta-analysis	of	effectiveness
2013 0.5
Nederlands Congres Volksgezondheid, Ede, the Netherlands
•	 S	ymposium:	Implementatie	en	participatie	aan	
gezondheidsprogramma’s op het werk: waar moeten we op letten?
2013 0.5
Annual conference of the International Society of Behavioral Nutrition and 
Physical Activity, Gent, Belgium
•	 	Symposium:	Optimizing	implementation	of	(worksite)	health	promotion	
programs: lessons learned
2013 0.7
International Epidemiology in Occupational Health, Utrecht, the Netherlands
•	 	Poster	presentation:	work	engagement	as	a	predictor	of	employees’	
health, work ability, and sickness absence
2013 0.5
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Wellbeing at Work, Copenhagen, Denmark
•	 	Participation	in	health	promotion	programs:	preferences,	barriers,	
facilitators
2014 0.5
Conferences
Conference of the European Association of Work and Organizational 
Psychology, Maastricht, the Netherlands
2011 0.6
Nederlands Congres Volksgezondheid, Amsterdam, the Netherlands 2012 0.3
Annual conference of the International Society of Behavioral Nutrition and 
Physical Activity, Austin, Texas, the United States of America
2012 0.6
Nederlands Congres Volksgezondheid, Ede, the Netherlands 2013 0.3
Annual conference of the International Society of Behavioral Nutrition and 
Physical Activity, Gent, Belgium
2013 0.6
International Epidemiology in Occupational Health, Utrecht, the Netherlands 2013 0.6
Wellbeing at Work, Copenhagen, Denmark 2014 0.6
Seminars
Attending seminars of the Department of Public Health, Erasmus MC 2010-2014 3.6
Tweede onderzoeksbijeenkomst Duurzame Inzetbaarheid en Werkvermogen, 
Utrecht, the Netherlands
2012 0.1
Congres Gezond en Actief Betrokken aan het Werk, Amsterdam, the 
Netherlands
2012 0.1
Symposium de Gezonde Werkvloer, Den Haag, the Netherlands 2012 0.1
Symposium de Gezonde Werkvloer, Den Haag, the Netherlands 2013 0.1
TEACHING
Supervising of Bachelor students Occupational Health, Hogeschool 
Rotterdam, Rotterdam, The Netherlands
•	 	Thesis	title:	Health	promotion	by	organizations	(in	Dutch)
2011 1.0
Supervising third year medical students’ community project, University of 
Rotterdam, Rotterdam, The Netherlands
2012 & 2013 1.0
OTHER
Board member (secretary) of the association for PhD students of Erasmus MC 
Promeras
2012-2014 1.0
Research project for the Centre of Effective Public Health in the larger 
Rotterdam area (CEPHIR)
•	 	Title:	Effects	of	preventive	lifestyle	interventions	on	public	health – a	
literature review (in Dutch)
2014 15.0


